THE JOURNAL CERAMIC ABSTRACTS 


Volume 18, No. 8 Volume 14, No. 8 
pp. 225-258 pp. 177-204 


AMERICAN 
CERAMIC 
SOCIETY 


AUGUST 1935 


MONTHLY PUBLICATIONS DEVOTED TO THE ARTS AND SCIENCES RELATED TO THE SILICATE INDUSTRIES 


| 
1899. 
| 


| 


Table of Contents 


Vol. 18 AUGUST, 1935 No. 8 


The Journal of the American Ceramic Society 


By J. E. Hansen and J. T. Irwin 


Mechanics of Enamel Suspension, II. Electrodialysis of Some Enamels and Glasses.......... 230 
By R. M. King 


By O. G. Burch 


Effect of Temperature Treatment on Glass-to-Metal Seals... ... 239 
By J. T. Littleton 


Mortars Suitable from the Standpoint of Water-Tightness in Unit Masonry.................. 245 
By L. A. Palmer 


Influence of Sodium Carbonate in a Fireclay Sewer-Pipe 251 
By W. L. Carter, G. H. Duncombe, E. E. Hillyer, and R. M. King 


Vol. 14 No. 8 
Ceramic Abstracts 


| 
| 


The American Ceramic Society Trustees and 
Officers for 1935-1936 


President: J. M. McKinley, North American Refractories C 
Francis C. Flint, Hazel-Atlas Glass Co., Washington, Pe 
. Henderson Co., New| Bri 


Treasurer: 

C. Purdy, 2595 North High S 
Past-President: W ‘Keith McAfee, Universal Sanita 
Past-President: John C. Hostetter, Corning Glass 


Ohio 
me 


Co., Kew Castle, Pa. 
orks, Corning, N. Y. 


Trustees from 


the Industrial Divisions 


Art: Frederick H. Rhead, Homer Laughlin Chine Co., East Liverpool, Ohio 


Enamel: W. C. Lindemann, Lindemann & Hoverson 
Glass: J. T. Littleton, Corning Glass Works, Cornin 
Materials and 

Refractories: R. n, United oe Steel Co 
Structure! Clay Products: R. B. K 
Terra Cotta: R. L. Clare, Federal 


Milwaukee, Wis. 


Victor V. Kelsey, Corte Feldspar Corp., Trenton, N. J. 
earny, 
inger, fy itan Paving Brick Co., Canton, Ohio 
rd Terra Cotta Corp., Woodbr brid p N. J 


ge, N 


Wares: Perry D. Helser, General Ceramics Co., New York, N. Y 


Industrial Divisions 


Art 
Chairman: L. E. Garinew, General Electric Co., 
en N.Y. 

Secretary: M. renee, N. Y. State College of 
Ceramics, Alfred, N 

Chairman: R. M. King, Ohio State University, Colum- 
bus, Ohio 

Secretary: B. J. Sweo, National Bureau of Standards, 
Washington, D 

Chairman: U. E. Bowes, Owens-Illinois Glass Co., 


Alton, 


Secretary: S. 
Ceramics, 


Materials and Equ 
Chairman: C. 
Corp., 10 E. Ps St., New York, N. Y. 


poe N. Y. State College of 


Peddrick, Jr., United Feldspar 


Secretary: J. E. Eagle, Vitro Mfg. ca. Pittsburgh, Pa. 
Refractories 
Chairman: R. B. Sosman, United States Steel Corp., 
Kearny, N. J. 


Secretary: WH. M. Kraner, Corhart Refractories Co., 
Louisville, Ky. 


Structural Clay Products 


Chairman: A. F. Greaves-Walker, Univ. of North 
Carolina, Raleigh, N. C. 
Secretary: . ‘Duncombe, 150 East Frambes Ave., 
Columbus, Ohio 
Terra Cotta 
Chairman: J. L. Carruthers, Ohio State University, 
Columbus, 
Secretary: H. E. Davis, Federal Seaboard Terra Cotta 
Corp., Woodbridge, N. J 
White Wares 
Chairman: T. A. Klinefelter, National Bureau of Stand- 


ards, Washington, D. C. 
Secretary: Dowell, General Ceramics Co., 


Keas 


Local Sections 


Baltimore-W. 
ee oy A. Blunt, Buck Glass Co., Baltimore, 
Secretary: G H. Spencer-Strong, Porcelain Enamel & 
Mfg. Co., Md. 
California 
Chairman: F. A. or Pacific Clay Products Co., 
Los Angeles, Calif. 
Secretary: T.S. Curtis, Industrial Research Laboratories, 
Huntington Park, Calif. 
Central Ohio 
Chairman: W. C. Rueckel, Ohio State Univ. Engineer- 


ing Experiment Station, Columbus, Ohio 


Secretary: C. A. Austin, Battelle Memorial Institute, 
Columbus, Ohio 
Chicego 
President: G. G. Hanson, Consolidated Feldspar 
Corp., 
Secretary: V. Kee Industrial Publications, 
Inc., 59 E. Ven Buren ill. 
Michi Ohio 
irman: P. W. Dager, Champion Spark Plug Co., 
Detroit, Mich. 
Secretary: Macon C. Trabue, Mt. Clemens Pottery 
Co., Mt. Clemens, Mich. 
Pacific-Northwest 
President: H. R. Kreitzer, Columbia Brick Co., Port- 
land, Ore. 
Secretary: Hewitt Wilson, Univ. of Washington, 


Seattle, Wash. 


h 

Chairman: R. E. Birch, Harbison-Walker Refractories 
Co., Pittsburgh, Pa. 

Secretary: Earl C. Petrie, Mellon Institute, Pittsburgh, 


Pa. 
St. Louis 
Chairman: J. W. Wright, Owens-Illinois Glass Co., 
Alton, Ill. 
ae ex Burnett Purcell, Northwestern Terra Cotta 


t. Louis, Mo. 


Committee on Publicati 


ions 
ere Louis Navies, General Electric Co., Sche- 


N. Y. 
M bs Beecher, Norton Co., Worcester, Mass. 
L. J. Trostel, General Refractories Co., Baltimore, Md. 
R. M. King, Ohio State University, Columbus, Ohio 


Editorial and Advertising Offices: 


The American Ceramic Society, 2525 North High St., 
Columbus, Ohio 


Publication Office: 2Oth and Northampton Sts., Easton, Pa. 


A 
Subscription 


(Foreign and Canadian postage, $0¢ 


at Easton, Pa. 
merican Ceramic | Society, Inc 
dollars ($15.90) a year. 


Single $1.50 
ie 81. 


White 


THE USE OF A NICKEL DIP IN ENAMELING PRACTICE* 


By J. E. HANSEN AND J. T. IRWIN 


ABSTRACT 


The compositions of various nickel salt solutions now being used commercially in 


enameling practice and reasons for their use are given. 


The advantages to be gained 


are better adherence of enamel to the metal, decreased fishscaling, and control of 


copperheading conditions. 
given. 


I. Introduction 


The use of a so-called ‘‘nickel dip”’ or a solution 
of nickel salts in the preparatory treatment of 
sheet iron or steel ware for porcelain enameling has 
long been known, although little reference to any 
published work on the subject has been available 
until recently.’ 


Il. Adherence Elements 


Cobalt oxide is favorably known as an adher- 
ence-promoting ingredient of enamels. Nickel 
oxide likewise promotes adherence, although to a 
lesser degree. Since, however, the presence of 
either or both of these oxides in frit in an amount 
large enough to promote such adherence renders 
the enamel coating dark in color, many enamelers, 
hopeful of developing light-colored ground-coat 
or light-colored single-coat enamels, have turned 
to other methods of promoting adherence and of 
minimizing the defects of fishscaling, copperhead- 
ing, and chipping, inherent to such practice. 

Reasoning that a layer of the adherence-promot- 
ing elements at the interface of the enamel and the 
metal should promote adherence qualities without 
coloring the entire thickness of the layer, attempts 
were made to use deposits of cobalt and (or) nickel 
metal, oxides, or salts as an applied treatment on 
the steel before application of the enamel. Dem- 
onstrated success has been attained by several of 
such methods, but only the methods involving 
solutions of nickel salts are presented here. 


Ill. Plating on Iron 


An elementary experiment to demonstrate gal- 


* Presented at the Annual Meeting, American Ceramic 
Society, February, 1935 (Enamel Division). 
W. Hofstetter, ‘ ‘Suggestions on Nickel Pick- 
2 [12] 9 (19382); “Nickel Bath 
namelist, 12 {1} 15-16 (i934). 

F. and Chemistry of Nickel 
Pickling,”’ iain Enameling, 4 [1] 18-19 (1933). 


(c) W. C. Lindemann, “Pickle Room Control for Por- 
celain E Plants, ” Jour. Amer. Ceram. Soc., 14(9} 
631-33 (1931). 


Methods for control of pm and for analysis of solutions are 


vanic plating is that of dipping a clean iron nail or 
wire in a solution of blue vitriol or copper sulfate, 
whereupon the metallic copper plates on the iron, 
the latter going into solution in an amount chemi- 
cally equivalent to the copper plating out. Such 
galvanic plating is possible because of the follow- 
ing relative positions of iron and copper in the 
electromotive series of the metals: manganese 
+ 1.075, zinc + 0.770, cadmium + 0.420, iron 
+ 0.340, cobalt + 0.232, nickel + 0.228, tin + 
0.192, lead + 0.148, hydrogen 0.000, and copper 
— 0.336. 

Like copper, cobalt and nickel are below iron in 
the electromotive series and hence can be gal- 
vanically plated on iron, if proper conditions exist 
in the solution. 

The amount of deposit on the steel or iron is de- 
pendent upon the surface characteristics of the 
iron itself, the concentration of nickel ions, relative 
comparative acidity of the nickel solution, pres- 
ence of buffer salts, temperature of the solution, 
and length of time of treatment. 


(1) Preparation of Iron 


Proper surface characteristics of the iron in- 
volve thorough removal of oil, grease, and drawing 
compound and pickling to remove scale and other 
forms of iron oxide. 


(2) Nickel Salt 


Either single nickel salts (NiSOv7H,O) or 
double nickel salts (NiSO,- (NH,)sSO, - 6H,O) 
may be used as a source of nickel. The former 
contains 20.9% metallic nickel and the latter, only 
14.85% metallic nickel; per unit of nickel, the for- 
mer is ordinarily the more economical for use. 

In some enameling plants where nickel dips are 
used, no attempt is made to measure or control the 
relative acidity (p,) of the solution, but experi- 
mental work has demonstrated that the best de- 
posit is obtained when the solution is held at a py 
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between 5.6 and 6.2. Operators, who recognize 
this, usually work between such limits. 


(3) Buffer Salt 


Boric acid, with or without ammonium car- 
bonate and (or) ammonium hydroxide, is the 
usual buffer salt employed. When acidity rises 
(lowered py), due to carry-over of acid from the 
pickling tank, ammonium carbonate or hydroxide 
is added to restore the solution to the proper py. 


(4) Temperature 
Temperature of operation and length of time of 
treatment in the solution depends upon local con- 
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Ware heavily ‘“nickeled,” if scratched before 
coating with enamel, oftentimes shows a row of 
blisters over the scratch after firing. 


V. Adherence Test of Nickeled Iron 


Nickel dips, properly used, unquestionably are 
efficacious in promoting the formation of bond and 
adherence between ferrous sheet-metal and white 
ground coats or the single-coat colored enamels 
applied directly on the metal for some types of 
cheaper enameled ware. This is demonstrated in 
Figs. 1 and 2, showing results of impact tests on 
two pieces of enameled metal, the former being 


TABLE I 
(1) (2) (3) (4) (5) 
8 oz./gal. 4 oz.-5 oz./gal. 4.25 oz./gal. 0.4 oz./gal. 2 oz./gal. 
Composition S.N.* S.N. D.N.** S.N. S.N. 
0.25 oz./gal. H;- 0.25 oz./gal. H;- 0.25 oz./gal. 0.053 oz./gal. H;- 0.25 oz./gal. 
BO; BO; BO; BO; BO; 
0.053 oz./gal. 
(NH,)2CO 
Relative acidity 
(px) 5.6-6.4 5.6-6.2 5.2-6.5 No control 5.6-6.4 
Time in solution 
(min.) 15 5 3-5 20 10 
Temp. of solu- 
tion (°F) 170-180 110-120 180-190 180-190 160-170 
Used with White ground coat Cobalt ground Cobalt ground Cobalt ground Cobalt ground 


coat to increase 
adherence and 
eliminate cop- 
perheads 
Titration 


Control of nickel Titration 


* Single nickel salts. 
** Double nickel salts. 


coat to prevent coat to lessen coat to increase 


fishscale and in- fishscale hazard adherence and 
crease adher- with low tem- eliminate cop- 
ence perature firing perheads 

Block comparator Precipitate iron Titration 


and compare 
with standard 


No. 4 adds 0.25 oz./gal. single nickel salts, 0.03 oz./gal. each of boric acid and ammonium carbonate each morning; 
also adds 0.07 oz./gal. single nickel salts and 0.009 oz./gal. each of boric acid and ammonium carbonate with each basket 


of ware. 


ditions and the particular object of using the 
process. 


IV. Operating Conditions 


Operating conditions in several representative 
plants are shown in Table I. 


(1) Strength of Nickel Solution 


As will be noted, the 8-ounce per gallon solution 
of single nickel salts is used with a white ground 
coat, whereas the reported users of cobalt ground 
coats employ solutions of 4- to 5-ounces per gallon 
strength or weaker. Solutions too high in nickel- 
salt content are reported to cause difficulties in 
dipping and draining enamels, as they highly 
“set-up” the enamel on the ware and cause 
streaked enamel as well as occasional blistering. 


normally pickled ware and the latter normally 
pickled but nickel-dipped in addition, each having 
the same enamel coating and firing treatment. 
The “un-nickled’’ sample shows the enamel 
chipped off, leaving the bright steel exposed, 
whereas the ‘“‘nickled”’ sample, although chipped, 
shows a large portion of the enamel adhering and 
no bright steel exposed. 


VI. Nickeling Minimizes Fishscaling 


In the past, most enamelers have thought nickel 
dips to be unnecessary in conjunction with cobalt- 
bearing ground coats and the usual processing 
methods on recognized grades of enameling iron or 
steel. With the definite trend, however, toward 
firing ground coats at lower temperatures, nickel 
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dips can be recommended to assist in the pro- 
motion of adherence of the enamel to the metal 
and to minimize fishscaling. 


Vil. Nickeling Lessens Copperheading 


It has also been demonstrated in practice that a 
nickel dip minimizes copperheading of cobalt 
ground coats. In some instances, this copper- 
heading may have been due to characteristics of 
the enameling metal used, to furnace firing condi- 
tions, to the type of ware, or to other local condi- 
tions, but eliminating the cause of copperheads 
from any discussion here, the fact remains that a 


Fic. 1.—Normally pickled ware (not “nickeled’’) 
coated with one coat on steel green colored enamel ; 
note poor adherence of point of impact test and 
fishscaling. 


nickel dip often is a remedy for the condition. It 
is suggested that the nickel coating may prevent 
abnormal surface oxidation of the metal and in 
this manner may operate to prevent copper- 
heading. 


VIII. Operation of Nickel Dipping 


Operation of a nickel-dipping tank usually ne- 
cessitates the addition of but one tank of solution 
to the usual pickling procedure and installation. 
Regular practice is followed, involving grease re- 
moval from the ware by annealing or by alkaline 
cleaner solutions, rinsing, acid-pickling, and a 
thorough rinsing, preferably in warm and running 
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water. The ware should then go into the nickel 
solution. 


(1) Strength of Solution 


This solution should preferably be made up from 
single nickel salts and of 8-ounce per gallon 
strength for white ground coats, but of only 4- or 
2-ounce per gallon strength for cobalt ground 
coats or most single-coat colored enamels. Defi- 
nite recommendations will depend upon local con- 
ditions and the particular object to be gained in 
using the solution. Approximately '/, ounce of 
boric acid per gallon of solution should be added as 


Fic. 2.—Normally pickled steel, given nickel-dip 
treatment and coated with same enamel as in Fig. 
1; note excellent adherence at point of impact test 
and freedom from fishscaling. This sample was 
stippled with white enamel. 


a buffer salt and to bring the solution within the 
preferred py range. 


(2) The Tank 


The tank used for the nickel solution should be 
of wood or should be lead-lined, since the solution 
obviously will react with an iron tank. Similarly, 
an iron steam coil for heating is contra-indicated, 
and lead should be used. 


(3) Temperature and Length of Treatment 


The operating temperature should preferably be 
in the range of 160 to 180°F. The length of time 
of treatment must be governed by the time neces- 
sary to produce the desired results. It may be 
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pointed out that too long a time of treatment in 
some cases defeats the object in view, apparently 
by preventing bonding action from the heavy de- 
posit of nickel. 


(4) Rinsing 


Following the nickel treatment, the ware is or- 
dinarily neutralized in the conventional manner, 
then dried, and processed. One user, however, 
has recently achieved better results when dipping 
enamels on “nickeled’”’ ware by rinsing the ware 
thoroughly in water only after the nickel treat- 
ment (not neutralizing in an alkaline bath) and 
then drying. This practice enabled the dippers to 
produce more evenly applied coatings. The prac- 
tice is apparently justified because the nickel bath 
is only slightly acidic, but this deviation from 
usual methods has not as yet been proved satis- 
factory in commercial production. This trouble 
will probably not be noticed if the ware is sprayed 
with enamel instead of being dipped. 


(5) Control of Solution 


During use, the solution should be checked fre- 
quently for nickel content and relative acidity (the 
Pu). Nickel content may be determined by using 
a nickel block comparator or by analytical meth- 
ods. The py may be checked by filtering the solu- 
tion and using a LaMotte hydrogen-ion compara- 
tor block of the 5.2 to 6.8 range, employing brom- 
cresol-purple indicator. If the py falls below 5.6, 
as will be the case when too much acid carries over 
from the pickling tank, either ammonium carbo- 
nate or ammonia water should be added to bring 
the py to 5.6 or higher. If the solution should be- 
come too alkaline, sulfuric acid should be added 
until the pq drops to 6.4 or lower. 

The proper concentration of nickel salts should 
be maintained in the tank by such daily treat- 
ment or other regular additions as may be neces- 
sary. All sampling of the solution for tests 
should be done with the solution at the proper 
liquid level. When water is added to replace 
evaporation losses, the solution should be thor- 
oughly stirred or agitated to insure uniform com- 


position. 


(6) Removal of Sludge 

As the solution grows older, more and more iron 
hydroxide separates out in the tank as a brown 
sludge. Some of this, with perhaps some nickel 
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carbonate, rises to the surface of the bath and 
should be skimmed off periodically. In some in- 
stances, a continuous filtering system, similar to 
that often used on nickel plating tanks, has been 
recommended. This system involves a pump and 
a filter press through which the solution is circu- 
lated. The filter-press, however, may not be built 
of iron, with which the nickel solution would react, 
but should be made of wood, lead, or other metal. 

If no continuous filtering mechanism is used, 
when the sludge reaches such a point that it forms 
a scum on the ware as it leaves the nickel tank, one 
of two procedures can be followed. The sludge 
and the solution may be washed out of the tank 
and discarded or ammonia may be added until the 
pu is 6.4; the tank is heated to 180°F with air agi- 
tation to oxidize the iron and then allowed to 
cool without any agitation. After standing over 
night, the sludge will settle to the bottom and the 
nickel solution can be siphoned off, preferably 
through a filter, into another tank. The sludge 
can then be cleaned from the tank, the tank 
washed thoroughly, and the nickel solution siph- 
oned back into it. Water, nickel salts, and boric 
acid, in proper proportions, are then added until 
the tank is-restored to its normal volume and con- 
centration. Acid is added, if necessary, to bring 
the py value within the specified limits. 

There is also a formation of a thin coat of iron 
hydroxide on the surface of the ware, which is not 
removed by rinsing or by neutralizing. This 
hydroxide coating is in evidence even with a 
freshly made nickel solution, but it is being elimi- 
nated by one user by giving the nickel-treated 
ware a rinse in a tank of '/»% sulfuric acid follow- 
ing the nickel dip and then neutralizing as usual. 
This concentration of sulfuric acid is sufficient to 
dissolve the hydroxide formed on the surface, but 
it is not of sufficient strength to remove any of the 
nickel deposit. 


(7) Repickling 


One of the biggest objections to the use of a 
nickel dip is the difficulty of repickling the ware if, 
under shop operating conditions, this is necessary. 
Such repickled ware often causes blistering in the 
enamels applied thereon. One user has satisfac- 
torily solved this condition by segregating this 
ware, recleaning as usual in an alkaline cleaner, 
and rinsing; then repickling for only three min- 
utes and giving a second light nickel dip. 
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IX. Analytical Solutions and Methods 


The solutions required for the determination of 
the nickel content of a nickel bath are as follows: 
(1) Standard nickel-salt solution: dissolve 2 ounces 

single nickel salts in 1 quart of distilled water. 

(2) Standard potassium cyanide solution: dissolve 75 
grams 95 to 96% KCN in distilled water and make 
up to | liter. 

(3) Standard silver nitrate solution: dissolve 1.13 grams 
a water and make up to 1 

ter. 

(4) Potassium iodide solution: dissolve 25 grams potas- 
sium iodide in distilled water and dilute to 100 cc. 

(5) Citrate solution: 150 cc. concentrated c.P. ammonia, 
120 g. citric acid, 200 g. c.P. ammonium sulfate, 
and add distilled water to make 1 liter. 


To standardize the cyanide solution, pipet 10 
cubic centimeters of the standard nickel salt solu- 
tion into a 250-cubic centimeter beaker, add 50 
cubic centimeters of the citrate solution, 2 cubic 
centimeters potassium iodide solution, and 5 cubic 
centimeters silver nitrate solution, and titrate 
with the cyanide solution until one drop just clears 
the cloudy solution resulting from the addition 
of the silver nitrate and potassium iodide solutions 
to the nickel. The factor for the cyanide solution 
is then obtained by dividing 8 by the number of 
cubic centimeters required in the titration. 

To determine the concentration of a nickel-dip 
solution, about 100 cubic centimeters are taken 
from the tank and filtered through a dry filter 
paper to remove the sludge, discarding the first 10 
to 20 cubic centimeters of filtrate. Ten cubic 
centimeters of the filtrate are then transferred by 
means of a pipet to a 250-cubic centimeter 
beaker, and 50 cubic centimeters of the citrate so- 
lution, 2 cubic centimeters potassium iodide solu- 
tion, and 5 cubic centimeters silver nitrate solu- 
tion are added. The addition of the silver nitrate 
to the potassium iodide causes a milky white pre- 
cipitate to form in the filtered nickel solution. 
This precipitate acts as the indicator. The mix- 
ture is then titrated rapidly, cold, with the cyanide 
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solution with constant stirring, until one drop of 
cyanide just clears the solution to a crystal-clear 
water-white or slightly yellow tint. The number 
of cubic centimeters required for this titration, 
multiplied by the factor obtained above, gives the 
concentration of nickel solution in ounces of single 
nickel salts per gallon. 

In the titration, the cyanide reacts with the 
nickel present, continuing until this reaction has 
reached completion and then reacts with the silver 
iodide, dissolving it. Theoretically, the titration 
is slightly high, but there is so little silver present 
that it does not interfere with the accuracy re- 
quired for ordinary control work. 

The nickel solution must be titrated quite 
rapidly, and the end point should be anticipated 
by recognizing the point at which a few drops ad- 
ditional will cause the end-point to be reached, 
titrating drop by drop from this point until the 
final titration is complete. Experience and prac- 
tice are of assistance in developing the proper 
technique, for the longer the time required to ti- 
trate the nickel solution, the higher will be the 
results, and variation in practice from day to day 
will lead to inaccurate results. 


X. Summary 


Nickel dips, properly used, promote adherence 
of enamels to sheet iron or steel, and minimize or 
at least decrease fishscaling. Copperheading, in 
most cases, can also be controlled or decreased by 
such use. 

The most successful operation entails solutions 
of 2 to 4 ounces per gallon concentration of single 
nickel salts, with '/, ounce per gallon of boric acid 
as a “‘buffer’’ and close control of hydrogen ion con- 
centration (f). Improper operation gives lessened 
advantages but probably causes little or no harm. 


Tae Ferro Enamet Corporation 
CLEVELAND, 


MECHANICS OF ENAMEL SUSPENSION, II* 
The Electrodialysis of Some Enamels and Glasses 


By R. M. Krnc 


ABSTRACT 


It is shown that it is possible to reveal reasonably small differences in the behavior of 
the various glasses when electrodialyzed. The results of electrodialysis agree fairly well 
with the tests and general knowledge of acid resistance. 


I. Introduction 


Electrodialysis and its application to the study 
of soils and clays have been described by Matt- 
son,' Bradfield? and Terry.* Mattson‘ has 
shown that electrodialysis closely simulates the 
process of weathering. Hence it was considered 
desirable to study the general action of various 
glasses and enamels when electrodialyzed and 
also to study the relation between the results 
of this treatment and acid resistance, solubility, 
and the ease of ‘set-up’ of the enamel. The 
results of studies on general behavior and its 
relation to acid resistance are reported here. 


Il. Procedure 


The Bradfield® analytical cell was employed 
in this work, but the procedure was somewhat 
modified to enable a base release-time curve to 
be obtained. This was done by discharging 
the alkaline dialysate into water acidified with 
accurately measured quantities of 0.1 N hydro- 
chloric acid. Using rosilic acid as an indicator, 
the time was noted when the solution turned 
pink. A voltage of 125 across two cells was 
used. 

The samples, with the exception of those from 
the Bureau of Standards, were ground to pass a 
200-mesh Tyler sieve. The Bureau samples 
reported to be through 100-mesh screen were 


* Presented at the Annual Meeting, American Ceramic 
Society, Buffalo, N. Y., February, 1935 (Enamel Division). 
Received February 19, 1935. 

1 Sante Mattson, “Electrodialysis of the Colloidal Soil 
Material and the Exchangeable Bases,’’ Jour. Agric. 
Research, 33 (6) 553-56 (1926). 

? Richard Bradfield, ‘‘An Inexpensive Cell for Purifica- 
tion of Colloids by Electrodialysis,’’ Ind. Eng. Chem., 20, 
79-80 (1928). 

*G. E. Terry and R. M. King, ‘‘Mechanics of Enamel 
Suspension, I,” Jour. Amer. Ceram. Soc., 18 [5] 141 (1935). 

* Sante Mattson, ‘‘The Laws of Soil Colloidal Behavior, 
XI. Electrodialysis in Relation to Soil Processes,’’ Soil 
Science, 34 [2] 149-63 (1933). 

5 R. Bradfield, “A Simplified Cell for Determining the 
Electrodialyzable Base Content of Soils and Permutits,”’ 
Jour. Amer. Soc. Agron., 19 [11] 1015 (1927). 


used as received. One gram of the ground 
sample was mixed with two grams of 46-mesh 
alkali-free Alundum grain, the purpose of which 
was to prevent cementing together of the glass 
particles. Preliminary tests showed that a 15- 
hour duration of the test was sufficient to differ- 
entitate between most of the glasses tested. 

Acid-resistance ratings were obtained from 
three sources: (1) general experience, (2) the 
literature, and (3) the grain solubility test. This 
latter consisted of heating a 5-gram sample, 
ground to pass 40-mesh and retained on 48-mesh, 
in 20% HCl for 3 hours at 100°C, the sample 
being weighed before and after treating to obtain 
the weight loss. 


- Il. Materials Studied 


The materials studied may be divided into 
three general classes: (1) commercial sheet-steel 
enamels, (2) commercial glasses, and (3) some 
special enamel glasses studied by Andrews.* 


IV. Results 


‘ Table I and Fig. 1 show the analytical data 
available and the results obtained. 


V. Discussion of Results 
(1) General Behavior 


In considering this factor the materials studied 
divide themselves into two groups: (1) those 
which release their bases rapidly and (2) those 
which release them comparatively slowly. 
Among the commercial enamels, the sheet-steel 
ground coat (Cl) and cover coat (C2) have a 
release of five times as fast as the least stable 
acid-résisting enamel (C3). This in turn releases 
the base more than twice as rapidly as the other 
acid-resisting enamels (C4, C5, C6, C7, and C8). 


*A. I. Andrews, “Acid-Resisting Cover Enamels for 
Sheet Iron,” Univ. of Ilinois Eng. Expt. Sta. Bull., No. 
201 (1930). 
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Mechanics of Enamel Suspension, II. 


Electrodialysis of Enamels and Glasses 


TABLe I 
CHEMICAL ANALYSES OF GLASSES 


Glass SiO: K:0 CaO BaO 
Pyrex-bra d tubing 80.75 12.00 4.10 0.10 0.30 
Boron (Bur. Stand. 93) 80.60 12.76 4.16 0.16 
Lead barium 

(Bur. Stand. 89) 63.35 5.70 8.40 0.21 1.40 
Opal (Bur. Stand. 91) 67.53 8.48 3.25 10.48 
Soda lime 

(Bur. Stand. 80) 74.1 16.65 0.04 4.65 
Soda-lime tubing Unknown 
Glass electrode 72.00 22.0 6.00 
Durability committee 73.27 Prese :t 16.68 4.85 

Ename! 

F3 55.00 12.7 17.0 
F6 65.00 9.4 12.6 
P17 45.1 24.6 12.3 
F19 53.3 12.3 16.4 
F28 60.0 11.8 15.2 5.0 
F31 58.00 5.0 138.1 


Commercial Enamels 


Ground coal Cl 
Cover coat C2 
Acid-resisting C3 
Acid-resisting C4 
Acid-resisting C5 > 
Acid-resisting C6 
Acid-resisting C7 
Acid-resisting C8 

* Estimated 

t All F enamels, Andrews’ ratings. 

t Hydrochloric-acid solubility (C3—C8, inc.). 


Analysis not available 


Among the special enamels, similar but even 
more marked results are found. Glasses like 
F6, F17, and F19 release their bases gradually 
early in the treatment. After an hour or so 
the glass seems to break down as it suddenly 
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begins to release its base much more rapidly. 
This is accompanied by a marked increase in 
the current and temperature. This condition 
lasts for four or five hours and then the trend of 


the base release-time curve assumes a more 
constant but greater slope than at the beginning 
of the test. 


Acid-Resistance Rating 
Electro- 


PbO MgO Fe:O; F General dialysis 
2.20 0.40 Excellent* 1 
0.026 1.94 0.076 14 1 
17.50 .086 0.18 0.049 .36 4 
0.097 6.01 0.081 .102 5.72 3 
3.23 0.33 0.65 .O7 5 
Good* 2 
3.30 1.06 
8.5 6.8 CaF; Excellentt 3 
8.0 5.00 Excellentt 4 
8.0 10.00 Poort 6 
10.0 8.0 Pairt 5 
8.0 Excellent t 2 
15.9 8.0 Excellent t 1 
Loss (%) 
Poor* 5 
0.95 6% 
33 
15 22 2 
44 1 
13 1 
37 42 2 


During this rapid disintegration period a coarse 
precipitate is formed in the electrodialysis cell 
outside the retaining membrane. That pre- 
cipitated from the commercial ground coat was 
found to contain a large proportion of silica. 
Mattson’ has recorded the occurrence of a similar 
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phenomenon when feldspar is electrodialyzed 
and explains it as follows: When the pq value 
of the sample becomes sufficiently low, certain 
complex alumino-silicate ions are formed and are 


7 Sante Mattson, ““The Electrokinetic Behavior of the 
Alumino-Silicates,”” Soil Science, 25 [4] 289-311 (1928). 
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stable at this fy. They are small enough to pass 
through the membrane as such but decompose on 
entering the alkaline solution outside the mem- 
brane and react with this solution to form silica 
and alumina. 

Glasses F3, F28, and F31 are much more 
stable and hence release their bases comparatively 
slowly. 

The glasses high in fluorides seem to be the 
least stable. F19 appears to be an exception to 
this. 

Among the commercial glasses, the chemical 
ware glasses are found to release their bases very 
slowly and in small amounts, while the average 
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run of glasses like the soda-lime, barium-lead, 
and opal show a tendency toward a gradual re- 
lease but in greater amounts. It will be noted 
that the glass electrode glass is less stable than 
any other soda-lime glass. 

An excellent example of the reaction of a glass 
on long standing in a fine state of subdivision is 
shown by comparing the curves of Bureau of 
Standards No. 93 and that for Pyrex-brand 
tubing. The chemical analyses of these glasses 
are essentially the same as are the total amounts 
of base released by electrodialysis. The first 
cubic centimeter of acid, however, was consumed 
in about 50 minutes in the case of No. 93, while 
about seven hours were required in the case of 
freshly ground Pyrex-brand tubing: 


VI. Acid Resistance vs. Release of Bases 


In Table I all glasses tested have been rated 
as to acid resistance in the light of data available 
and as to base release by electrodialysis. A 
rating of one indicates the best acid resistance 
and lowest base release, and as numbers increase 
the rating becomes lower. 

Results from tests of individual commercial 
enamels show poor correlation, but general 
agreement is satisfactory, that is, those that 
show high base release also show high acid solu- 
bility and vice versa. 

In the case of special enamels, ratings coincide 
in four cases and fail to agree in two cases. 

The results obtained on commercial enamels 
agree with general experience and knowledge 
concerning these glasses, that is, the more chemi- 
cally resistant the glasses are known to be, the 
more stable when electrodialyzed. 


VII. Discussion of Procedure 


In the procedure followed, the most obviously 
necessary and most easily made refinements have 
been carried out. A study of the original note- 
book entries shows that an accuracy of from 3 to 
10% of total base release is obtainable, depending 
upon the material, apparatus hook-up, special 
procedure, etc. If two samples of a giass of 
moderate base release were tested in two cells 
connected in series, the greatest accuracy was 
obtained. But if the glasses showed sudden and 
rapid changes in base release or if tested in 


-different sets of cells or in the same cells at differ- 


ent times, the accuracy was much lower. 

Some sources of error are (1) inherent differences 
in cell resistance, (2) changes in cell resistance 
due to sudden release of bases and consequent 
current and temperature increase, (3) slowness 
of color change of indicator, especially with 
glasses which release their bases slowly, (4) 
differences in specific surface of the sample due 
both to differences in grain size and densities of 
glass, (5) amount and rate of release of bases 
from the Alundum thimbles used as membranes, 
and (6) indefiniteness of end-points when titrating 
back ‘to determine the total base released. 

These sources of error are being studied and 
refinements are being made. 


VIII. Summary and Conclusions 
Using electrodialysis as an accelerated weather- 


ing process, certain differences have been shown 
in the manner and rate of glass and enamel dis- 
integration. 

On the whole the agreement between acid 
resistance and base release by electrodialysis is 
satisfactory. 

Electrodialysis is suggested (1) as a possible 
method for determining glass durability, (2) for 
study of how glasses break down during weather- 
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ing, and (3) for study of the influence of various 
ingredients on the stability of glasses. 

A discussion of the accuracy of the method and 
sources of error has been given. The method 
as used has an accuracy of from 3 to 10% but 
is subject to refinement. 
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SOME OBSERVATIONS ON THE ACTION OF STEAM ON GLASS* 
By O. G. Burca 


ABSTKACT 


The action of saturated steam on glass is apparently an action of superheated water. 
Filtration of saturated steam with partial removal of entrained water materially de- 
creases the rate of decomposition of glass in contact with the steam, while dry steam 
has no apparent effect on glass. The decomposition of blown glass articles by saturated 
steam is influenced by the size, shape, and thickness of the articles and by their past 


history. 
I. Introduction 


There are probably only two types of glassware 
which are subjected to the action of steam under 
pressure in the natural use of the articles. These 
types are (a) boiler-gage glasses and (}) glass 
containers, which are sterilized with steam 
before filling. Obviously, the best means of 
predicting whether a glass is suitable to withstand 
the action of steam satisfactorily is to expose it 
to a treatment similar to that which it must 
undergo in actual use. As a result of some 
irregularities arising in such testing, this paper 
is presented to caution those who may advocate 
the use of an autoclave method as a standard 
test for the determination of the chemical dura- 
bility of glass. 

Baillie, Withey,? Turner,* and Rexer‘* have, 
at various times, discussed the merits of an auto- 
clave test as a standard method for durability 
determinations, and they have made some of the 
observations presented in this study. 

* Presented at the Annual Meeting, American Ceramic 
Society, Buffalo, N. Y., February, 1935 (Glass Division). 


1W. L. Baillie, “Some Aspects of the Autoclave Test 
for Testing the Durability of Glass,” Jour. Soc. Glass 
Tech., 6, 279 (1922). 

?W. H. Withey, “Some Criticisms Autoclave 
as a Method of Testing Glassware,” ébid., 

’F. W. Hodkin and W. E. S. Turner, eee ‘Action of 
Water and Steam under Pressure on Some Soda-Lime- 
Silica Glasses,” ibid., p. 291. 

*E. Rexer, “A Critical Investigation of Methods for 
the Determination of Durability of Glass,” Keram. 
Rundschau, 38, 387 (1930); Ceram. y Ms 10 [7] 486 (1931). 


The work upon which the observations herein 
are based was undertaken as an attempt to 
ascertain reasons for the number of variable 
results obtained in commercial sterilization of 
glass containers. The resistance of bottles of 
the same glass composition to sterilization was 
found to vary considerably in a number of plants. 


Il. Resistance Test 


The method for testing the resistance of bottles 
to steam attack, in use in this laboratory, was 
essentially as follows: Bottles were rinsed, tied 
in a bundle with string or wire, placed in an 
inverted position on a wire rack which was placed 
in a cylindrical brass autoclave so that the necks 
of the bottles were about 12 inches above the 
surface of the distilled water in the autoclave. 
The temperature of the water was brought to the 
boiling point and the lid of the autoclave was 
closed, the steam being allowed to escape until 
all the air in the system had been removed. The 
escape valve was then closed and the pressure 
was brought to the desired point as quickly as 
possible. The time and pressure of the test 
were determined by the time and pressure of the 
sterilization process to which the bottles would 
be subjected in use, the pressure being the same 
as that commercially employed while the time 
was lengthened to twice the normal period. At 
the completion of the test, the pressure was re- 


j 
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leased as quickly as possible and the bottles 
were removed and allowed to dry and cool in 
the open air, after which they were examined for 
visible disintegration of the glass. The autoclave 
and rack used in these tests is shown in Fig. 1. 


III. Observations of Irregularities in the Auto- 
clave Tests 


One interesting irregularity noticed in running 
autoclave tests on soda-lime glasses is the effect 
of substances such as string and blotting paper 
which are capable of taking up considerable 
amounts of moisture, enhancing the degree of 


Fic. 1.—Autoclave and rack used in tests. 


disintegration of glass with which they come in 
contact. The writer’s attention was first called 
to this fact in binding a group of bottles together 
with string. The sections of the glass where the 
string touched the bottles were disintegrated to 
a greater degree than the other portions of the 
same bottles. 

Figure 2 shows a bottle (No. 1) on which the 
effects of two narrow pieces of blotting paper 
fastened to the outer surface of the glass are 
clearly shown. 

In contrast to this is the effect of other glass 
touching the outside of the bottles during the 
tests (Fig. 2, bottles Nos. 2 and 3). Bottle 
No. 2 shows a streak in the wall which remains 


Burch 


clear as a result of another bottle contacting it 
during the test. Bottle No. 3 shows a streak of 
unattacked glass due to the fastening of a small 
strip of glass of the same thickness on the outside 


1 2 3 


Fic. 2.—Effect of other glass touching outside 
of bottles during tests: No. 1, 2 hr. at 2 Ib. pressure; 
No. 2, 5 hr. at 30 lb. pressure; No. 3, 2 hr. at 20 Ib. 
pressure. 


of the bottle. This seems to indicate that the 
thickness of the bottle is a factor in the degree 
of attack undergone. 

Although the writer has no absolute explana- 


1 2 3 


Fic. 3.—Containers, 8-oz. capacity; autoclave tests 
’ 3 hr. at 60 Ib. pressure. 


tion of these phenomena, he believes that they are 
due to differences in the rates of condensation 
and evaporation of moisture on the inner walls 
of the bottles caused by different rates of heating 
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and cooling of the glass in contact with the 
string, paper, or glass, respectively. 


(1) Shape of Container 


That the shape of the bottle or container is 
an appreciable factor in the degree to which the 
glass is attacked in the 
autoclave is evidenced 
in Fig. 3, which shows 
three bottles of the 
same glass composi- 
tion and of the same 
capacity but of dif- 
ferent shapes, after 
having been tested 
together for a period 
of 3 hours at a pres- 
sure of 60 pounds. 

Another indication 
of the effect of the 
shape of the article on the results obtained is 
shown in Fig. 4. The cylinder, No. 1, was made 
by cutting from a bottle similar to No. 2. The 
two articles were rinsed and_ tested together for 
two hours at a pressure of 30 pounds. 


1 2 


Fic. 4.—In autoclave, 2 
hr. at 30 Ib. pressure. 


1 2 3 


Fic. 5.—Autoclave, 2 hr. at 20 lb. pressure: No. 1, 250 
ce. capacity; No. 2, 100 cc.; No. 3, 29 cc. 


(2) Size of Container 


That size as well as shape of the bottle affects 
the resistance of the glass to the action of satur- 
ated steam is shown in Fig. 5, which shows three 
bottles of the same composition and similar 
Shape but of different sizes which have been 


Observations of the Action of Steam on Glass 


235 


subjected to two hours’ treatment at a pressure 
of 20 pounds. 


(3) Age of Bottles 


Figure 6 shows a photograph of two 16-ounce 
flasks of the same glass composition after an 
autoclave test of 2'/, hours at a pressure of 60 
pounds. Flask No. 1 was three years old at the 
time of the test and No. 2 was tested on the date 
of manufacture. Both bottles were rinsed with 
water before being placed in the autoclave. 

This result seems to indicate that a certain 


1 2 


Fic. 6.—Autoclave, 2 hr. 30 min. at 60 Ib. pressure: 
No. 1, 3 yr. old; No. 2, from leer. 


amount of alkali had been brought to the surface 
of bottle No. 1 with aging and that the rinsing 
at least partially removed this alkali, making 
the subsequent autoclave test of a less alkaline 
nature than was the case on the newly made 
bottle. This fact is further borne out in Fig. 7, 
which shows three 16-ounce round amber bottles 
after autoclave tests. The bottles were rinsed, 
placed in the autoclave together, and tested for 
a period of one hour at 20 pounds pressure. The 
bottles were then removed and allowed to dry. 
After drying, bottle No. 2 was rinsed and placed 
back in the autoclave with bottles Nos. | and 3, 
which were not rinsed. It seemed that the first 
test brought considerable alkali to the glass 
surface and that a great portion of this was 
rinsed from bottle No. 2, making the second 
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test on this bottle of a less alkaline nature than 
it was on bottles Nos. 1 and 3. 


IV. Differences between Inside and Outside 
Bottle Surfaces 


That the outside surface of glass bottles is 
more resistant to the action of saturated steam 


1 2 3 
Fic. 7.—Bottles after 2 autoclave tests of 1 hr. 
each at 20 Ib. pressure: No. 2, rinsed between tests; 
Nos. 1 and 3, not rinsed between tests. 


than the inside surface is shown in Fig. 8. The 
cylinder, which was cut from a 7-ounce round 
bottle, was subjected to an autoclave test at 
35 pounds pressure for a period of five hours. 
All of the noticeable attack was on the inside 
surface of the cylinder. 
This difference in re- 
sistance is believed to 
be due to the rapid 
chilling of the outer 
surface by contact 
with the mold iron as 
contrasted to the 
slower air-cooling of 
the inner surface. 


V. Effect of En- 
trained Water 


During the inves- 
tigation of the sterili- 
zation processes in use 
at various plants it 
was noticed that some 
of these plants loosely stoppered the bottles with 
cotton or porous caps. These plants found con- 
siderably less disintegration of the glass than did 
the writer in experimental tests on the same glass. 


Fic. 8.—In autoclave 5 
hr. at 35 Ib. pressure. 
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In some plants where a steam jacket surrounded 
the sterilizer, there was no evidence of glass 
disintegration during sterilization. This differ- 
ence in actual experience on the bottles in actual 
use and in this labora- 
tory seemed to have 
been due to the fact 
that there was less en- 
trained water entering 
with the steam in the 
plant practices. 

For this reason the 
necks of some bottles 
were loosely stoppered 
with cotton and auto- 
clave tests were then 
run on them. It was 
found that a bottle 


Fic. 9.—Autociave test, 
1'/; hr. at 20 lb. pressure: 


with no cotton stopper No. 1, loosely stoppered 
which showed an ap- with cotton; No. 2, neck 
left open. 


preciable amount of 

attack in a 1-hour test at 20 pounds showed no 
visible disintegration in 2'/, hours at 20 pounds 
pressure when the neck was stoppered with cotton. 
This would seem to indicate that the attack of 
saturated steam on glass is initially an attack of 
’ superheated water followed by 
an attack which becomes in- 
creasingly alkaline in nature. 
Figure 9 illustrates the effect 
of loosely stoppering the bottle 
with cotton; the bottles are of 
the same chemical composi- 
tion, No. 1 having been stop- 
pered with cotton and No. 2, 
tested with the neck freely 
open. Both bottles were rinsed 
before testing. The test was 
run for 1'/; hours at 20 pounds 
pressure. 


VI. Attack of Dry Steam 


on Glass 
Fic. 10.—Appa- 
ratus for making 


Having had an indication 
tests. 


that a decrease in the amount 
of entrained water in the steam caused a less 
severe attack on the glass, it was thought that 
if all the water were eliminated from the steam, 
allowing only essentially dry steam to come in 
contact with the glass, little or no attack would 
be evidenced. The rather crude apparatus shown 
in Fig. 10 was used in making tests of this type. 


The lower vessel served as the boiler or steam 
generator. The upper container was used as the 
dry steam chamber. This consisted of a hollow 
shell surrounded by electric heating elements over 
which was a thick layer of insulating material 
covered by an outer shell. By connecting a vari- 
able resistance in series with the heating elements, 
any desired temperature could be maintained 
within the dry steam chamber. 


(1) Method 

The procedure employed in making the dry 
steam tests was as follows: The glass to be tested 
was rinsed and placed in the upper vessel which 
was then sealed. A definite volume of distilled 
water was placed in the generator and the lid 
was bolted in place. The current was turned 
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on the generator. When the pressure was re- 
duced to atmospheric, the valve connecting the 
vessels was closed, the exhaust valve on the 
autoclave opened, and the heating current shut 
off. The autoclave was allowed to cool several 
hours and then opened and the subject glass 
removed and examined. 

Figure 11 shows specimens of three composi- 
tions of window glass arranged so that each two 
successive plates are of identical compositions. 
Samples Nos. 1, 3, and 5 were subjected to the 
action of dry steam for a period of five hours at a 
pressure of 100 pounds, while Nos. 2, 4, and 6 
were exposed to saturated steam for the same 
period at 100 pounds pressure. 

Figure 12 shows the effect of exposure of a 
glass of relatively low durability to the action of 


1 2 3 
Fic. 11.—Tested 5 hr. at 100 Ib. pressure: Nos. 1, 


on, and the temperature within the autoclave 
proper was raised slowly to 105°C. With all 
valves open, the flame was then placed beneath 
the steam generator. As soon as the air had 
been driven from the generator, the exhaust 
valve thereon was closed. With the valve be- 
tween the two vessels open, the steam was 
allowed to escape from the autoclave until all 
of the remaining air in the system had been dis- 
placed. The exhaust valve on the autoclave 
was then closed, and the steam pressure was 
brought to the desired point, care being taken 
to keep the temperature in the autoclave 5°C 
above the theoretical temperature to eliminate 
water in the steam reaching the vessel. The 
pressure and temperature were maintained at 
the respective desired levels for the duration of 
the test, the flame was extinguished, and the steam 
was allowed to escape through the exhaust valve 


3, 


4 5 
and 5, dry steam; Nos. 2, 4, and 6, saturated steam. 


dry steam for five hours at 100 pounds pressure 
as compared with the 
effect of exposure for 
5 hours at 100 pounds 
to saturated steam. 
The bottles are of the 
same composition and 
each was rinsed before 
testing. 

In an effort to de- 
termine quantita- 
tively the effect of dry 
steam on decomposi- 
tion of glass, the two 
bottles shown in Fig. 
12 along with another 
bottle of the same 
kind, which was merely rinsed and dried in an 
electric oven for five hours at a temperature 


Fic. 12.—Tested 5 hr. at 


100 Ib. pressure: No. 1, 
dry steam; No. 2, saturated 
steam. 
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of 175°C, were treated in the following manner: 
Allowed to cool, each bottle was partially filled 
with 450 cubic centimeters of distilled water. 
The necks were then stoppered with cotton, and 
the bottles were suspended in a water bath at 
a temperature of 90°C and maintained therein 
for a period of eighteen hours. The bottles 
were then removed, the contents of each were 
transferred to a Pyrex-brand glass beaker, each 
bottle being rinsed with two 50-cubic centimeter 
portions of hot distilled water, and the rinse 
waters were added to the respective solutions in 
the beakers. After cooling, the solutions were 
titrated with N/50 H:SO, to a methyl orange 
end-point and the amount of sodium oxide leached 
from each bottle was computed. 


(2) Results 

In the author’s opinion, although the results 
may not show the actual difference in the degree 
of attack of dry and saturated steam, they do 
give some idea of that difference and show that 


TABLE I 


No, 2 No. 3 
No, 1 Saturated Dried in 
Dry steam steam oven 
Na,O (grams) 0.0059 0.2362 0.0057 


exposure to dry steam apparently has caused no 
more disintegration of the glass than has exposure 
to air at the same temperature for the same length 
of time. 
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VII. Conclusions 


In view of the foregoing data, the following 
conclusions seem justifiable: 

(1) The resistance of glass containers to the 
action of saturated steam is affected by the sizes 
and shapes of the articles. 

(2) The inside surfaces of bottles are more 
susceptible to attack by saturated steam than 
are the outside surfaces. 

(3) The partial removal by rinsing of surface 
alkali present due to prolonged storage of bottles 
materially increases the resistance of the glass 
to the action of saturated steam. 

(4) Decreasing the amount of water physically 
entrained in steam by filtration, decreases notice- 
ably the action of the steam on glass. 

(5) Dry steam apparently has no destructive 
action on glass. 

(6) Inasmuch as dry steam does not attack 
glass, the action of saturated steam on glass 
must be one of superheated water. 

(7) Unless the size, shape, and age of the 
article as well as the amount of moisture present 
in the steam are taken into consideration, auto- 
clave tests are unsuitable as means for determin- 
ing the durability of glass against the action of 
steam. 


Grass ComPANY 
ALTOon, ILLINOIS 


THE EFFECT OF TEMPERATURE TREATMENT ON GLASS-TO-METAL 
SEALS 


By J. T. 


ABSTRACT 


It has been known for some time that glass cooled from temperatures well above 
the annealing temperature contracts at a rate depending upon its cooling rate and the 
temperature from which its cooling begins. Expansion measurements taken on the glass 
during later heating do not follow the original contraction curve. A photoelastic method 
is described which gives information on how the contraction of the glass is affected by 
these temperature conditions. The observations are of particular interest when applied 


to glass-metal seals. 


I. Introduction 


It has been known for some time that the meas- 
ured value of the expansion coefficient of any 
glass at high temperature is dependent upon the 
previous heat treatment of the sample and the 
rate of its heating during measurement. While 
it is possible to set up in the laboratory a set of 
reproducible temperature conditions and thus 
obtain reproducible measurements on the ex- 
pansion coefficient of a glass, the values secured 
hold only for the particular set of temperature 
conditions used in the experiment. These meas- 
urements, whether taken at a series of constant 
temperatures or with falling or rising tempera- 
tures, specify exactly only the expansion phe- 
nomena for that particular set of temperature con- 
ditions. Measurements made on a carefully an- 
nealed and heat-treated sample of glass, having its 
temperature slowly and regularly increased or 
decreased during the course of the experiment, 
will not represent the changes in length in a sample 
of glass cooled at a different rate from the molten 
condition or cooled in air after a flame-working. 
The exact course of the contraction curve can not 
be inferred from data taken on samples of the 
glass having an entirely different temperature 
history. 

Knowledge of the contraction coefficient of 
glasses is of great importance in problems involv- 
ing sealing different glasses together or sealing 
glass to some other material suchasa metal. The 
ability of the two materials to stay sealed together 
depends among other things upon the relative 
contraction coefficients of the two materials. The 
problem can not be entirely solved by selecting a 
glass and metal whose measured expansion coef- 
ficients agree, since the temperature conditions 


* Presented at the Annual Meeting, American Ceramic 
Society, Buffalo, N. Y., February, 1935 (Glass Division). 
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in laboratory-expansion measurements do not 
ordinarily agree with those used in the manufac- 
turing process where the cooling rates are usually 
much more rapid. One of the chief obstacles 
encountered in measuring the contraction of the 
glass from high temperatures is the change in di- 
mensions caused by flowing or warping. Since 
the absolute result depends upon the cooling rate, 
it is necessary to duplicate in the laboratory the 
cooling rate that is to be used in practice, and in 
quickly cooled ware the cooling is so rapid that the 
length and temperature changes can not be ac- 
curately followed. Since in these cases, how- 
ever, our interest in the contraction of the glass 
is to determine the practicability of a given 
seal, it is simpler to make such a test by meas- 
uring photoelastically the stresses in the glass 
after a test seal has been made and from such 
measurements to evaluate the seal character- 
istics. The best cooling rate to produce a 
minimum stressed seal for a given combination 
can be easily determined in this manner. Since 
the measured stress is characteristic of the particu- 
lar thermal history of the sample, it becomes pos- 
sible to change the stress by a modification in heat 
treatment and to select the treatment required 
to give minimum stressed seals. 

It is the purpose of this paper to describe the 
optical equipment for making such measurements 
and to illustrate the effects of heat treatment on 
the strain in glass-to-metal seals by means of 
some Observations on a number of test seals. 


II. Experimental Equipment 


The stress in the glass along the seal is measured 
by means of a quartz-wedge compensator. This 
instrument is well known and the details of its 
operation have been described in most of the 
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wedge length. The 

combination of three 
—J pairs of wedges was 
Pa by no means essential, 
their use being due to 

c the fact that by this 


Fic. 1.—Schematic drawing of optical equipment: : source; P and Pa, ss and combination greater 


analyzing Glan-Thompson prisms, 
metal seal; W, quartz wedges of compensator, C, camera. 
standard textbooks on optics. Figure 1 shows a 
schematic drawing of the optical equipment. 
The compensator used was made up of a sys- 
tem of three pairs of quartz wedges giving an 
effective retardation of 89.6 my per millimeter of 


Fic. 2. 


crossed; L, collimating lens; Ly, field lens; M, glass-to- sensitivity could be 


obtained than by the 
use of any single pair of wedges immediately 
available. 

The test sample was prepared by covering the 
metal strip with a rather thick layer of glass and 
then by grinding the glass to form a rectangular 
sandwich with the edges of the metal strip ex- 
posed. The glass plates were initially about one- 
half inch wider than the metal strip. The edges 
and faces of the glass were then polished. The 
finished samples were 6.3 millimeters in width. 
The observations were made with the long dimen- 
sion of the strip perpendicular to the line of sight 
and looking through the strip parallel to the 
metal surface. In this position the stress in any 

laue parallel to the metal is practically uniform 
across the plane so there is no appreciable differ- 
ence between the average stress and the maximum 
stress; hence the maximum stress can be meas- 
ured. Due to the manner in which the samples 
were prepared and to the characteristics of the 
optical system, the only stresses in the system 
measured are those stresses parallel to the metal 
face and perpendicular to the line of sight. There- 
fore the stress measured is that caused by the 


‘differential contraction in length of the glass and 


metal. 

When unstrained glass is interposed between 
the polarizer and the compensator the original 
parallel dark lines in the field of view of the ob- 
server are unaffected. If a sample of strained 
glass be interposed, then the lines are displaced 
from their original position and the displacement 
is proportional to the-stress. This method of 
stress analysis has been explained before' and 
need not be considered in detail here. It is suffi- 
cient to state that a displacement in one direction 
indicates tension, and in the other direction it 
indicates compression. In Fig. 2 are shown 
photographs of an annealed glass and of the same 
glass under a bending stress. The slanting lines 
represent the stress distribution curve in the glass 


1 J. T. Littleton, Phys. Rev., 22, 510 (1923). 


tor Field 
(@)Compensator 
unstressed sample 
(b) Above samp/e under 
externally applied 
bending stress. 
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due to the bending load. The sample is in com- 
pression on the lower side and in tension on the 
upper side. Hence, a displacement of the black 
lines to the left means compression and to the 
right, tension. 


Ill. Experimental Results 


Observations were made on a series of three 
glass and metal combinations. Figure 3 shows 
the expansion curves of the glasses and metals 


num. For rapid cooling, the glass contracts more 
than does the metal; hence it isin tension. Even 
a cooling of '/, degree per minute does not com- 
pletely eliminate this tension. But a 32-hour 
treatment at 10° below the strain point has 
shifted this tension to compression. A 15-minute 
treatment at the annealing temperature has par- 
tially neutralized this compression. 

Figure 5 shows a glass and metal in which the 
best match is obtained by a rapid cooling. The 
glass has normally a lower ex- 


pansion coefficient than the 


metal; hence it is under com- 
pression, and heat treatment 


at low temperatures increases 


this compression. 
The combination shown in 


Fig. 6 gives the best match 


at some heat treatment be- 
tween those shown in (a) and 


(0). 


Hull and Burger*? have re- 
cently given in detail a com- 


plete description of the physi- 


cal factors involved in glass- 
to-metal seals. They have 


Cm 
| 
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shown how, from photoelastic 


ONGATIO 


measurements similar to those 
described here, the stresses in 


£i 


glass rods may be evaluated, 


and they have made com- 
parisons between such meas- 


urements and those computed 


from a knowledge of the physi- 
cal constants of glass and 


metal. Their measurements are 


— degrees Centigneds! 


in good agreement with the 


100 200 Joo 400 500 


Fic. 3.—Thermal expansion curves of glasses and 


obtained in the usual manner. The glass samples 
were held for fifteen minutes at the annealing 
point and then cooled at a rate of about one de- 
gree per minute. Expansion measurements were 
made at a heating rate of one degree per minute. 

Figures 4, 5, and 6 show how the stress along 
the seal is affected by the heat treatment of the 
sample. It is at once apparent that in order to 
get an exact match between glass and metal a 
precise heat treatment of the sample must be 
specified. 

In Fig. 4 are shown seals of glass 881 to plati- 


computations if the computa- 
tions are made on glass seals 
having the same thermal his- 
tory as that of the samples from which the 
physical constants are determined. The photo- 
elastic method has the intrinsic advantage of 
giving directly the desired information without 
the necessity of making allowances for possible 
differences in heat treatment. 


400 


metals. 


IV. Conclusions 


Strain-free glass-to-metal seals can be obtained 
only by proper heat treatment characteristic 


2A. W. Hull and E. E. Burger, Physics, 5, 384 (1934) 
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Fic. 4.—Glass No. 881 sealed to platinum; softening point 702°C, annealing point 536°C, strain point 503°C. 
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Fic. 5.—Glass No. 004 sealed to platinum; softening point 643°C, annealing point 452°C, strain point 419°C. 
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Fic. 6.—Glass No. 771 sealed to molybdenum ; — point 705°C, annealing point 513°C, Strain point 
479°C. 
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of a given combination. The best heat treatment 
can be determined by photoelastic measurements 
on a series of seals having varied thermal histories. 
The amount and character of the strain in such 
seals can be controlled to an accurate degree by 
means of the heat treatment. Heat treatment of 
the glass sample near its strain point decreases 
the contraction of the glass, while quick cooling 
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from the annealing point or above increases the 
contraction. 
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MORTARS SUITABLE FROM THE STANDPOINT OF WATER-TIGHTNESS 
IN UNIT MASONRY* 


By L. A. PALMER 


ABSTRACT 


This paper deals with results obtained in the leaky masonry study at the National 


Bureau of Standards. 


Possible improvements in test procedures in future investigations 


are indicated. The relative importance is shown of mortar properties on the one hand 
and brick properties on the other as they are concerned either with causing or preventing 


leaky masonry. 


I. Important Variables Overlooked in 
Laboratory Tests 

(1) Wetting Brick 

Different ‘‘standard procedures’ of wetting 
brick in assemblage tests have been adopted in 
different laboratories, but a standard procedure 
of brick wetting can not be followed in actual 
construction. Test assemblages should be con- 
structed with some of the brick under-wetted and 
some over-wetted, just as takes place when brick 
are laid in buildings. 


Considering the practical aspects of brick wetting on the 
job, the following excerpt from a paper by W. C. Voss, 
published in the 1934 Year Book of the New England 
Officials Conference, Inc., is most enlightening. 

“4A. In this combination we have the other extreme 
from 1A. Here the brick robs the mortar of a great deal 
of its water and reduces it to a granular state, not only 
causing a great tendency toward porosity in the mortar 
but weakening it to such an extent that it no longer serves 
its purpose. We often try to get around this predicament 
by wetting such brick. If these brick are just hosed down 
in a pile, picture the thousands of variable behaviors in 
an ordinary wall. See the joint crumbling in some places, 
sagging in others, light colored here, dark gray there. 
A terrible remedy to be sure. Devoid as this mortar is 
of a ‘healing’ constituent, this combination becomes the 
worst of all.”’ 


The combination, 4A, referred to by Voss, is a 
high Portland cement low lime content mortar 
applied to a very porous, soft, and rapidly ab- 

* Presented at the Annual Meeting, American Ceramic 


Society, Buffalo, N. Y., February, 1935 (Structural Clay 
Products Division). Received February 27, 1935. 


sorptive brick. Voss blames the combination, 
rather than the type of brick. In the next para- 
graph of his paper he states that if such brick 
must be used, and they are satisfactory for back- 
ing-up, a high lime mortar is the only answer. 

A mortar of very high water-retaining capacity 
should be used with fast-absorbing brick. The 
mason, however, must be told what mortar to use 
to get a good job. Voss has supplied the informa- 
tion in understandable terms. 


(2) Workmanship as Influenced by Mortar 
Properties 

Few persons have appreciated the simple fact 
that the work of the mason is almost entirely 
dependent on mortar properties. Few realize 
that the modern use of harsh-working, rapidly 
stiffening mortars promotes habitual neglect 
on the part of masons to shove brick into place. 
When this habit of neglect is formed, it may per- 
sist long after the mason is provided with more 
workable mortars. The failure to fill head joints 
in walls properly has developed through over- 
promotion and over-use of poorly workable and 
dense cement mortars of high strength. 

If, on the job, only enough mortar is spread at 
one time to bed a single brick, and good pressure is 
exerted in laying the brick, and if the mortar is 
pressed into vertical joints with the tip and edge of 
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the trowel, the cost of building will be materially 
increased. When, however, this procedure is used 
in the laboratory, poorly workable mortars get a 
higher rate than they deserve. The results mis- 
lead to the belief that high strength in mortar in- 
sures high strength in masonry, a condition not 
usually realized. Strong mortars often serve only 
to hold brick apart rather than together. Any 
procedure that minimizes the importance of 
mortar workability is one that yields results which, 
by inference or otherwise, assign to the brick more 
blame for leaky walls than is their due. 

The small difference in time elapsing from the 
instant that mortar is spread on a brick until it is 
covered with a top brick is important. Mortars 
of low water-retaining capacity tend to segregate 
(bleed) when left uncovered on a course of brick 
incapable of absorbing much water because of low 
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usually undergo relatively high volume changes 
subsequent to hardening. Whether or not the 
reason for the association of these two undesirable 
properties is known, the fact remains that the one 
is usually the accompaniment of the other. Mor- 
tar segregation causes poor initial contact resulting 
in poor distribution of bond or adhesion which, in 
turn, leads to excessive water transmission. The 
excessive wetting of the wall accelerates volume 
changes in mortar which has a natural tendency to 
undergo high volume changes. The final result is 
that the masonry leaks at the outset and the im- 
perfect adhesion of mortar to units tends to be 
completely destroyed. All of this happens with 
mortars of high strength, mortars which have ex- 
cellent records in laboratory freezing anc thawing 
tests. 

In Table I, the results of the beam tests 


TABLE I 


Av. Modulus of Rupture of Beams 


xX 100 


Bonding Efficiency of Mortars = 


Av. Modulus of Rupture of Mortar Slabs 


Bonding Efficiency of Mortars at 3 months, porous brick Nos. 1, 2, 4, and 6 laid wet 


With brick 


Mortar ortar compositi 

designation by volume No. 1(%) No.2(%) No.3(%) No. 4(%) No. 5(%) No.6(%) Average (%) 
AI 1PC:3S 11.0 44.1 8.3 21.3 3.9 0.0 14.8 
XTd 0.15L:1PC:3S 3.1 20.5 6.0 19.5 0.6 23.1 12. 
XRa 1L:1PC:6S 38.0 44.8 49.3 60.7 10.6 70.3 45.6 
XVa 1L:1PC:6S 25.8 28.7 41.1 53.6 4.1 74.0 37.9 
XVb 2L:1PC:9S 38.2 35.6 33.8 70.7 9.0 75.2 43.8 
XRe 3L:1PC;12S 27.3 22.2 28.0 32.1 14.0 38.6 27.0 
CII 1L:3S 24.2 27.3 33.3 22.7 11.0 27.9 24.4 
BI 1MC:3S 4.7 23.0 7.8 27.4 1.2 0.1 10.7 
BIII 1MC:3S 12.7 26.8 21.1 21.9 2.0 11.6 16.0 
BIV 1MC:32S 0.0 36.3 20.0 3.9 Bg 0.1 10.3 
BVI 1MC:3S 37.4 33.2 62.9 56.8 19.4 62.8 45.4 
BXI 1MC:3S 2.5 10.1 12.5 13.6 0.5 15.5 9.1 

L = lime MC = masonry cement PC = Portland cement S = sand 


absorption or of saturation by wetting. This is 
an important consideration. The mason usually 
spreads enough mortar at one time to bed four or 
five brick. Segregation, therefore, is inevitable in 
practice when poorly workable mortars of low 
water-retaining capacity are applied to brick of 
low porosity or to brick that have been carefully 
saturated. 

Segregation under these conditions was es- 
pecially noticeable in the construction of beams 
for transverse-strength tests. Wherever puddles 
of water collected there was no adhesion of the 
mortar to the brick. Probably no bricklayer or 
inspector on the job would ever notice the puddles 
or water-pockets in the mortar bed. With mor- 
tars of high water-retaining capacity such segrega- 
tion is not in evidence even to the careful observer. 

Mortars that segregate in the manner described 


(recorded in Table 13 of the paper by Palmer and 
Parsons') are computed in terms of bonding 
efficiency of the mortars. 

The data of Table I were obtained with a care- 
ful procedure of wetting the porous brick, Nos. 
1, 2, 4, and 6; brick No. 5 was extremely im- 
pervious; No. 3 was also very impervious but not 
as extreme as No. 5. The bonding efficiencies of 
all mortars were low with brick No. 5, although 
in tests for water-tightness this brick had the 
best record of all of the six types of brick when 
laid up with these same mortars. 

Bonding efficiency depends on the extent and 
intensity of adhesion. Brick No. 5 was satis- 
factory in the water-tightness tests because good 


1 L. A. Palmer and D. A. Parsons, ‘“‘Study of Properties 
of Mortars and Brick and Their Relation to Bond,” Bur. 
Stand. Jour. Research, 12 [5] 609-44 (1934); R.P. 683. 
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extent of adhesion was easily obtainable with it 
and workable mortars and because good extent of 
bond was obtained with brick No. 5 and the poorly 
workable mortars, in making assemblages for 
water-tightness tests (not the beams of Table I). 
Every possible care and precaution was taken to 
overcome the handicap of poor mortar workability 
by working rapidly, laying one brick at a time, 
allowing no time for mortar segregation and pack- 
ing all joints tight in making the permeability 
specimens. These precautions (‘standard pro- 
cedures’) yielded results with this brick that are 
absolutely not in agreement with practical 
experience when a poorly workable mortar that 
segregates is used. The possible conclusion that 
a brick lacking in suction provides water-tight 
walls with all types of mortars is thoroughly 
unsound in view of the fact that the variable, 
workmanship, was improved to such a point, by 
extra effort, that it ceased to be a factor in the 
permeability tests. Yet this conclusion was 
derivable from the data of Table III of the paper, 
“‘Permeability Tests of 8-Inch Brick Wallettes.’’* 

The same statements may be made with refer- 
ence to the water-tightness tests with porous brick 
Nos. 1, 4, and 6 laid wet. The results recorded in 
Table III of the A.S.T.M. paper might be inter- 
preted as meaning that a relatively dry wall may 
be obtained with any mortar and porous brick 
that is properly wetted when laid. This alibi for 
harsh-working mortars is decidedly unfair to 
brick. If the reader senses the futility of “‘prop- 
erly” wetting porous brick in actual practice, he 
may conclude that only brick of low absorption 
should be used. If his conclusions were written 
into specifications, they would be detrimental to 
the interests of all users since, on this basis, any 
type of mortar would be used and the game of 
guessing would go on as the new structures 
develop leaks. Moreover, a great many satis- 
factorily performing porous brick would become 
unpopular. The whole situation would be mani- 
festly unfair to producers of structural clay prod- 
ucts. All of this can easily come about through 
laboratory results which are the fruit of certain 
“standard procedures” that eliminate most worthy 
factors from consideration. The laboratory pro- 
cedure has attempted to eliminate all defects in 
masonry that are directly traceable to poor work- 
ability of mortar by getting as far away from prac- 
ticable working conditions as possible. In the 

? Proceedings A. S. T. M., Vol. 34, Part IT (1934). 
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future, laboratory procedures should parallel field 
practice. 

Table I indicates the divergence in results ob- 
tained with different mortars when the time 
element in laboratory bricklaying more closely 
approximates that in actual building than was the 
case in any other tests made in the leaky masonry 
study at the National Bureau of Standards. 
Except for the fact that the brick were more care- 
fully and “properly” wetted than would ever be 
the case on an actual building job, the conditions 
in these laboratory beam tests (Table I) should 
compare favorably with those obtaining in actual 
building practice where there is strict supervision 
and inspection of the work of masons. 

It is obvious that mortars XRa, XVa, XVb, 
XRc, CII, and BVI were more adaptable to a 
diversity of brick than the other mortars of Table I. 
Bonding efficiency is dependent on two things: 
(1) the extent or distribution of adhesion and (2) 
the intensity of adhesion. The extent of adhesion 
obtained with mortars XRa and XVa, although 
not complete, was yet comparatively good, a 
great improvement over that obtained with mor- 
tars AI and XTd. The extent of bond obtained 
with mortars XVb, XRc, and BVI was practically 
complete with all brick. With mortars XVb, 
XRc, and BVI only, the two conditions, complete 
extent of bond and relatively good intensity of 
adhesion, were combined. The relatively low 
bonding efficiencies of mortars Bl and BXI 
(modified natural cements) were due to but one 
thing, i.e., to the low intensity of adhesion of these 
mortars to brick. The extent of adhesion with 
these two mortars was good as indicated by the 
relative degree of water-tightness obtained with 
test walls built with them. 

Mortars AI, XTd, and BIV of high strength 
are of the type that provide leaky walls of uncer- 
tain strength. Mortars of type XRa and XVa 
are the best for wall strength in flexure’ but not 
from the standpoint of water-tightness. Their 
high intensity of adhesion more than compensates 
for the small extent of unbonded areas through 
which water can pass. Mortars XVb, XRc, and 
BVI provide the best combinations of masonry 
(not mortar) strength and water-tightness with 
all brick. Mortar CII (masons’ hydrated lime) 
is comparatively weak in tension but rates well 
on the basis of water-tightness since it provides 
good extent of bond. Mortar BIII is an improve- 
ment over BIV, AI, and XTd but like these mor- 
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tars is lacking in workability and water-retaining 
capacity. Its lower volume changes subsequent 
to hardening account for the fact that its lowest 
bonding efficiency was 11.6%, whereas minimum 
values for mortars AI, XTd, and BIV were 0, 
3.1, and 0%, respectively. 

The extent of adhesion of brick No. 5 in the 
beams (Table I) is complete with mortars XVb, 
XRC, and BVI, as with the other five brick. 
With the right mortar, there is no trouble in 
getting water-tight walls with an extremely im- 
pervious brick of type 5. The intensity of ad- 
hesion, however, is generally low with a brick of 
this type. This is due to a certain brittleness of 
bond at the juncture of brick and mortar. Ordi- 
narily, in the absence of an earthquake or severe 
vibration, this condition should give no trouble. 
If a poorly workable mortar of high volume 
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dry in the water-tightness (tests) was a fast- 
absorbing dry-press brick which quickly withdrew 
water from mortars of low water-retaining ca- 
pacity. 

The average bond strengths at 3 months (all 
brick laid dry) of the ten mortars in the order 
listed in Table II were 14.6, 14.3, 31.0, 22.9, 
27.0, 42.8, 17.3, 17.3, 21.9, and 45.0 pounds per 
square inch, respectively. 

It is significant to note that in the last columns 
of Tables I and II, with data obtained under two 
entirely different sets of conditions, any mortar 
having a high bonding efficiency under one set of 
conditions (Table I, porous brick laid wet) had 
also a correspondingly high bonding efficiency 
under the other set of conditions (last column of 
Table II, all brick laid dry). This fact should be 
borne in mind by those who advocate brick-wet- 


TABLE II 
Mortar WORKABILITY AS AFFECTING WATER-TIGHTNESS OF MASONRY 


Average maximum rate of water transmission through test walls 


(averages for 3 wallettes) 


Brick No. 2 Brick No. 1 Average bonding efficiency 
Workability laid wet laid dry of mortars; all brick laid 
Mortar rating (ml. /min.) (ml. /min.) dry (%) 
BI Excellent 39 77.5 8.5 
BXI Excellent 44 95.0 12.1 
XVb Excellent 40 128.0 26.3 
XRe Superior 26 98.0 21.0 
BVI Superior 15 94.0 24.8 
XRa Good 43 386 .0 25.0 
CII Fair 36 178.0 20.4 
BIII Poor 97 317.0 11.0 
BIV Very poor 138 626.0 11.9 
XTd Very poor 226 402.0 7.0 


change after hardening is used with a brick of 
type 5, then water, entering through partially 
filled joints and separation cracks between mortar 
and brick, is not retained in the wall but passes on 
through and into the interior. No mortar that 
segregates and forms water-pockets should ever 
be used with this brick. 

Brick Nos. 3 and 5 were laid dry in the beam 
tests. The absorption of brick No. 3 was very 
low but somewhat higher than that of No. 5. 

Table II contains those data from water-tight- 
ness tests which were obtained under conditions 
wherein there is good reason to believe that mor- 
tar workability was df relatively more importance 
in controlling water-tightness of masonry than 
was the case in the other tests. Brick No. 2 
(laid wet) was rough-surfaced. The more plastic 
mortars worked into and filled the surface in- 
dentations, whereas the less workable mortars 
bridged across such areas. Brick No. 1 (laid 


ting as a method of minimizing defects in masonry 


_ that are traceable to mortars of poor adaptability 


to a diversity of brick. 

The per cent bonding efficiency is not a good 
index to water-tightness. This is evident from a 
consideration of mortars BI, BXI, and XRa of 
Table II. The intensity of adhesion has no 
effect on water-tightness as long as the extent of 
bond is complete or nearly so. A high bonding 
efficiency tends more to indicate the existence of a 
gocd combination of masonry strength and water- 
tightness. 

The magnitude of the values of Table II, column 
4, are inversely proportional to the respective 
water-retaining capacities of the different mor- 
tars. Water-retaining capacity is a good index 
to workability.‘ 


* The water-retaining capacities as well as the data for 
other properties of the mortars of Tables I and II are given 
in a data supplement to Bureau of Standards Research 
Paper No. 683, obtainable from this Bureau on request. 


Mortars of the type XVb, XRc, and BVI are 
considered as most suitable from the standpoint 
of both water-tightness and masonry strength. 


(3) Exposure of Laboratory Specimens 

The weather resistance of a masonry wall de- 
pends upon two things: (1) the extent to which 
the wall becomes and remains saturated, and (2) 
the weather resistance of the separate materials, 
building units, and mortar. 

The first factor is more important by far than 
the second. A comparatively dry wall is more 
frost-resistant than a very wet wall regardless of 
the frost resistance of the materials composing 
either wall. The splendid records of dense ce- 
ment mortars in laboratory freezing and thawing 
tests are therefore misleading. We do not get a 
dry wall by selecting materials that are frost- 
resistant in a very wet wall. Usually such mate- 
rials lack the properties that are conducive to the 
attainment of adry wall. Disintegration through 
frost is symptomatic of over-saturation of the wall. 
There may be over-saturation and wet interiors 
of buildings without this symptom, disintegration. 
(If we know what we are about we shall treat the 
cause, not the symptom.) 

Similarly, efflorescence is another symptom of 
too much water in the wall. Selecting materials 
that contain no soluble salts is treating the symp- 
tom rather than its cause. Disintegration, ef- 
florescence, and wet interiors of buildings disap- 
pear as symptoms when the real evil is eradicated, 
i.e., too much water in masonry walls; this is 
effected mainly by an intelligent selection of mor- 
tar materials. 

Laboratory freezing and thawing tests, as 
usually conducted, do not indicate the compara- 
tive degree of frost-resistance of different mate- 
rials. Some natural cements, hydraulic limes, 
and limes are slow in attaining their ultimate 
strengths. To subject such materials to a large 
number of freezing and thawing tests prior to 
their having attained any reasonable percentage 
of their ultimate strength is again avoiding reali- 
ties. Such heroic tests with brick, that are not 
likely to increase in strength or to develop greater 
weather resistance with passage of time, may 
possibly have some meaning. The procedure 
may also be applicable when used with eminently 
hydraulic cements such as Portland. 

A study of the frost resistance of mortars by 
repeated thawing of frozen mortar specimens is of 
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little value, because the excessive dampness, 
characteristic of this type of treatment, would 
likely cause the building to become uninhabitable 
long before disintegration from freezing and thaw- 
ing is in evidence. 

Furthermore, there is no relation between re- 
sults obtained by curing mortar specimens under 
water or in a damp closet and the properties of 
mortars between building units in a wall. Yet 
present A.S.T.M. and federal specifications for 
masonry cement require this method of curing 
mortar specimens. If the wall is to remain com- 
paratively dry, it is difficult to see any reason for 
tests which can be favorable only to eminently 
hydraulic materials. The results of tests in- 
volving continuously damp curing of mortars 
would have some bearing on the subject if the 
masonry wall is to serve as a dam or reservoir. 

Very few persons, however, doubt the superi- 
ority of concrete for construction that is to be 
continually in contact with water. If brick walls 
are built in the hope that they will remain dry, 
then specifications tests should be designed to 
provide data that show whether or not the 
cementing material has properties that are con- 
ducive to the attainment of a dry wall. Of 
course, they should also indicate the probable 
masonry strength obtainable with the cement in 
question. The test data, however, (1) should be 
indicative of masonry rather than of mortar 
strength and (2) should be obtained with curing 
conditions that at least roughly parallel the con- 
ditions that may be normally expected in a com- 
paratively dry wall. 


II. Cementing Materials 


In general, there are three main types of ce- 
menting materials used in mortar for unit ma- 
sonry: lime, Portland cement, and masonry 
cement. There are strict limitations and require- 
ments as to chemical compositions in the present 
standard federal and A.S.T.M. specifications 
for lime and Portland cement. The complete 
absence of any mention of chemical composition 
in specifications for masonry cement, however, is 
indicative of the wide variability of this class of 
material. The good performance of certain ma- 
sonry cements in the tests for water-tightness indi- 
cates that there has been an intelligent effort on 
the part of producers to supply users with a good 
product. On the other hand, many technical 
buyers are skeptical about masonry cements both 
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on account of the inadequacy of present speci- 
fications and because they know something from 
experience concerning the variability of these 
products. 

Most of the masonry cements consist of natural 
cement to which is added a plasticizing agent 
such as stearic acid, clay, calcium stearate, etc. 
It is incorrect in the light of present knowledge to 
call any of these additions ‘‘water-proofing’’ mate- 
rials. To a limited extent they act as water re- 
pellents, but their chief function is to improve 
workability and water-retaining capacity. Such 
materials have no cementing value or bonding 
power and often interfere in getting good in- 
tensity of adhesion. Specifications forbid the 
use of a mortar sand containing an appreciable 
amount of clay and yet the masonry cement may 
contain it in liberal quantity. 

In the use of mixtures of lime and Portland 
cement that meet specification requirements, it 
has been a custom to proportion these materials 
on a volume basis. Existing data indicate that 
the best combination of masonry strength and 
water-tightness is obtained with a mixture of 
approximately equal parts by weight of these two 
essential mortar ingredients. Since it is an es- 
tablished custom to proportion on a volume basis, 
then a mixture of two volumes of stiff lime putty 
to one volume of Portland cement may be taken 
as approximately equal parts by weight of the two 
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materials. On this 2 to 1 volume basis, the actual 
weight of Portland cement slightly exceeds that 
of the lime putty minus the weight of the uncom- 
bined water which the putty contains. Nine vol- 
umes of sand added to the two of lime putty and 
one of Portland cement provide a mortar that is 
adaptable to a diversity of brick and suitable for 
all ordinary above-grade brickwork. For higher 
masonry strength, it is best to reduce the relative 
amount of sand, maintaining the same 2 to 1 vol- 
ume proportion of lime to cement. For all brick- 
work below grade, 1 volume each of lime putty 
and Portland cement to 5 or 6 volumes of sand is 
the most suitable mixture. 

Lime is the oldest mortar material and for 
thousands of years it has been slaked and used on 
the job as putty. Today both dry hydrated lime 
and slaked lime putty are used. It is believed 
that when hydrated lime is used best results are 
obtained by presoaking it for at least 24 hours, 
adding enough water to make a stiff putty. 

With the use of properly proportioned mixtures 
of lime and Portland cement or with any other 
mortar mixtures having the same properties it is 
possible to use practically any type of well-fired 
brick that is sold on the present market and ob- 
tain water-tight masonry of good strength. 
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THE INFLUENCE OF SODIUM ALUMINATE IN A FIRECLAY 
SEWER-PIPE BODY* 


By W. K. Carrer, Geo. H. Duncomes,' E. E. Hittyver,’ anp R. M. Kirnc** 


ABSTRACT 


A laboratory study of the effect of sodium aluminate on the fired properties of a 
fire clay used in sewer pipe is discussed, especially with respect to the original kiln 
strength and strength permanency. The results of commercial applications of sodium- 
aluminate additions in sewer-pipe plants are given. 


I. Introduction 


Recent years have witnessed increasing appre- 
ciation of the fact that some present-day ceramic 
ware undergo considerable reduction in me- 
chanical strength within a relatively short period 
of time after manufacture. 

It is probable that practically all of the so- 
called heavy clay products are subject to this 
reduction in some degree even though the ma- 
jority of products are not seriously affected, 
since notwithstanding it they possess an excess 
of strength above that required in service. 

It is evident that volume, form, and composi- 
tion of the surface, with respect to internal 
structure, may influence the effectiveness of 
reactions inherently related to material charac- 
teristics. These factors would lead to the expec- 
tation that the strength reduction, due to weather 
variations in storage or quiescent service, would 
be greater in the case of sewer pipe than most 
other heavy clay products and would be of con- 
siderable economic importance since this product 
must meet definite strength specifications which 
often are uncomfortably close to the normal pro- 
duction level. 

Data obtained by one of the authors, in the 
course of investigation of sewer-pipe character- 
istics in plants in various parts of the country, 
have divulged the following information: 

The earliest investigations of strength reduc- 
tion of sewer pipe during weathering were com- 
parisons of 12-, 15-, and 18-inch pipe taken from 
the kiln and after six months’ storage. The 
percentage loss in six months varied in different 
plants from 5% to approximately 20%. 

Subsequently, an extensive investigation at 


* Presented at the Annual Meeting, American Ceramic 
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one plant operating with a widely used type of 
fire clay showed that, under the best firing condi- 
ions, kiln strength could be produced greatly 
in excess of normal levels but that even under 
most favorable conditions the loss from weather- 
ing was from 35 to 40% in ware 18 inches in 
diameter and larger, the greater part taking 
place in two months. The decrease was less 
with smaller pipe, being negligible from a com- 
mercial aspect in 10-inch diameter ware and 
smaller. 

Additions of shale up to 60% did not alter the 
characteristic weathering appreciably and led to 
the conclusion that the problem could not be 
solved by admixtures of sizable percentages of 
other raw materials. 

In the course of this work it was found that 
the rate of loss of strength was influenced by 
moisture availability and that pipe stored in the 
shop showed much less loss within the same 
period. 

A test to accelerate the rate of loss was de- 
vised, which consisted of alternated cycles of 
steaming for 6 hours and drying for 18 hours 
under normal pressure. This treatment showed 
maximum loss developed at 6 cycles, with no 
further loss at 20 cycles. The strength losses 
produced were of the same magnitude as those 
taking place on the yard in 3 months. 

Laboratory studies of variations involving 
weathered vs. unweathered clay and pure water 
vs. water containing soluble salts indicated that 
weathering of the clay increases the kiln 
strength appreciably and that pure water does 
not affect kiln strength but does reduce the 
weathering loss. In connection with the investi- 
gation of water-variation influence, it was found 
that while crystals consisting chiefly of CaSO, 
and MgSO, and NaCl could be leached from 
fired bodies tempered with both pure (steam 
condensate) and impure water, the rate of leach- 
ing and crystal development was much more 
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rapid from bodies tempered with impure water. 
No accurate quantitative measurements could 
be made, but the quantity of crystals developed 
was estimated to be greater from the impure 
water specimens. 

Efforts to convert soluble salts in the water and 
clay by the addition of the usual antiscum treat- 
ment showed no improvement in kiln strength 
or weathering loss. 

Laboratory studies on the effect of various flux 
additions, together with the tempering-water 
variations previously described, under various 
firing treatments showed complex alumina-bear- 
ing mineral fluxes exerting somewhat favorable 
influence, while the simple fluxes increased the 
weathering reduction. 

None of the laboratory results showed a degree 
of improvement, which indicated a commercial 
solution of the “‘weathering’’ problem. 

The only definitely established fact bearing 
on strength-reduction phenomena was that mois- 
ture is essential to the reaction. There is no 
evidence of porosity or soluble salt content varia- 
tion having consistent relation as should be 
expected. Numerous theories have been ad- 
vanced by those interested in the problem, but 
all encounter sufficient conflicting evidence to 
lead to the conclusion that true basic reactions 
have not been isolated. 

The indicated value, however, of the complex 
alumina-bearing fluxes and pure water, coupled 
with knowledge of the known action of sodium 
aluminate in water treatments and as a fluxing 
and mineralizing agent in ceramic bodies, led to 
the opinion that it might be an inclusion which 
would alter matrix characteristics sufficiently 
to produce a commercially valuable decrease in 
the usual strength reduction. 

The investigations with which this paper is 
concerned included an extensive laboratory study 
of the influence of sodium aluminate and two 
other chemicals on the physical properties of a 
typical Ohio coal-measure fire clay and a par- 
tially complete study of commercial results 
obtained when the most favorable laboratory 
treatment was translated to plant operation in 
three sewer-pipe plants using the same type of 
material but producing ware differing consider- 
ably in fired physical characteristics. 

Since sodium aluminate was the only material 
which, in the laboratory investigation, showed 
favorable influence on -strength ‘‘weathering”’ 
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loss, this paper is limited to the consideration of 
its influence, and only sufficient reference to the 
voluminous laboratory data is included to show 
the trend of its effect and to indicate the simi- 
larity of laboratory and plant results. 

Aside from several miscellaneous observations 
of interest, the report is concerned with strength 
data. 


Il. Method of Procedure 


(1) Laboratory Test Procedure 


The laboratory investigation consisted of a 
comparative study of the physical properties, 
in the dry state and after firing at various tem- 
peratures (cone fusion) from below the maturing 
temperature through early overfiring, of bodies 
containing chemical additions in increasing per- 
centages up to 1%. In addition to the groups 
which were fired at the various temperatures in 
the laboratory, a complete series was fired in a 
commercial salt-glaze kiln. The entire study 
included over 10,000 specimens. 

Customary laboratory methods of making 
determinations were employed. Chemical addi- 
tions were made in solution in the tempering 
water. Bodies were made into l-inch bars with 
a small auger machine and, to minimize the 
influence of mechanical variations, they were 
arranged so that consecutive bars from the ma- 
chine appeared in order in each of the groups of 
specimens which were the basis of an average. 
Kiln and weathered comparisons in all cases 
were made between consecutive specimens from 
the auger machine fired side by side in the kiln. 
Strength was based on an average of 12 speci- 
mens broken on a 5-inch span in a Riehle cross- 
breaking machine. 

The ‘weathering’ treatment consisted of 12 
cycles of steaming 6 hours and drying 18 hours. 


(2) Plant Test Procedure 


The raw material used in the first plant (A) 
test was of the same general type and from the 
same district as the material with which the 
laboratory investigation was made. 

Normal operating procedure for tempering, 
pressing, and drying was used. 

Sodium aluminate additions were made in 
solution in all of the tempering water. 

Sewer pipe were made, 18-inch to 2-foot 
double strength, all ware being marked serially 
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as it came from the press. There were about 60 
pieces in each group of which 40 were designated 
as test specimens, the remainder being set aside 
on account of the overlap of material in process 
through the press. 

Test specimens were set in groups of four ad- 
jacent stands from each test to obtain 10 speci- 
men averages of each group for testing: (1) imme- 
diately after drawing from the kiln, (2) after 
weather-testing with steamer treatment, and 
(3) after normal yard storage conditions for a 
period of time. 

The firing treatment of the test ware was 
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Fic. 1.—Laboratory study showing the influence of 
sodium aluminate additions to a fire clay upon the char- 
acteristic strength curve developed in the firing range 
from cones 01 to 10. 


altered somewhat from normal plant practice 
principally in that care was exercised to insure 
thorough oxidation, and a somewhat slower 
vitrification rate was employed. Normal plant 
practice was followed in cooling. 

The ware was drawn as soon as the kiln was 
cool enough to work comfortably and, within 
the next twenty-four hours, the specimens from 
which kiln-strength averages were obtained were 
broken and a second portion of each test group 
was subjected to intensive “weathering” treat- 
ment, as previously described. Pipe were set 
so that kiln and weathered comparisons could 
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be made between the consecutive pipe from the 
press fired in adjacent kiln locations. 

The test specimens were broken on a Riehle 
crushing machine, using the A.S.T.M. three- 
point bearing method and load application rate. 

Plant tests B and C involved the same general 
type of material, and the same test procedure 
was employed. 

In reporting the results of commercial applica- 
tions, actual strength levels are given for plant 
A; gross averages of all specimens tested are 
reported, these averages being the mean of § 
to 12 specimens in each instance. 

The data on plants B and C take the form of 
percentage increase or decrease compared to un- 
treated ware from the test kiln, since it is not 
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Fic. 2.—Laboratory study showing 
influence of sodium aluminate additions 


upon the strength permanency of 
laboratory specimens salt-glazed in a 
commercial kiln fired at cone 8. 


desirable to inject comparisons between strength 
levels of competitive plants. 


Ill. Data 
(1) Laboratory Results 


Excerpts from the laboratory results are shown 
in Tables I and II. These data are shown 
graphically in Figs. 1 and 2. 


TaBLe I 
STRENGTH INCREASE OVER Cone 01 (LABORATORY FIRED) 


No Sodium aluminate additions 
addition 0.25% 0.50% 1.00% 

Cone (%) (%) (%) (%) 
2 20.9 17.1 15.2 39.4 
4 22.4 24.5 28.2 52.0 
8 64.8 48.0 63.9 91.3 
10 39.8 33.9 55.2 101.2 
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TaBLe II 
Loss FROM WEATHERING (ComMERCIAL, GLazED, Cone 8) 
(%) 
No addition 39.6 
0.25 sodium aluminate 27.7 
0.50 43 19.1 
10 % 17.2 
(2) Plant Results 
TaABLe III 
Gross 
average 
load 
Kiln strength (18-in. double strength) (ft.-Ib.) 
(a) Regular ware (plant records) 3400 
(b) Regular ware (25-in. vacuum de-airing) 3700 
(c) Test ware (0.10% tribarium aluminate) 4560 


(d) Test ware (16-in. vacuum de-airing—0.10% 


tribarium aluminate) 4675 
(e) Test ware (0.10% tribarium aluminate—- 
0.25% Na,zO-Al,O;) 4580 
) Test ware (1.0% Na,O-Al,O;-16-in. vac- 
uum de-airing) 5025 
Weathered strength Gross av. crushing load 
(18-in. double strength) (ft.-Ib.) % AS.T.M. 
(c) Test ware 2875 186 
(d) 3410 220 
(e) 3425 222 
)* 2995 192 
g) : 4175 271 
TaBLe IV 
Loss FROM WEATHERING (%) (18-INcH DovuBLe 
STRENGTH) 
Minimum 
Gross adjacent 
average loss stand loss 
(c) 37.9 34.4 
(d) 27.1 28.2 
(e) 27.4 27.7 
a 24.2 8.0 
) 15.9 7.0 
* Uniformity of effect was displayed with both high and 


low percentage chemical addition. The intervening test 
series with intermediate percentage chemical addition 
did not conform with respect to strength from the kiln 
but did conform as-to loss from weathering. This series 
contained a number of specimens with structural defects 
which obviously lowered the kiln strength and obscured 
the material expectancy. 


Partial data from Plants B and C are shown in 
Table V and presented in Fig. 7 (investigation 
not completed). 


TABLE V 
Increase in Decrease from 
Plant B kiln strength weathering 
(%) (%) (%) 
No addition 0.0 20.0 
0.25 Na,Al,O, 0.0 16.7 
0.50 Na,Al,O, 4.0 8.0 
1.0 16.0 0.0 
Plant C 
(%) 
No addition 0.0 
0.25 Na,ALO, 4.0 
1.0 NaeAlO, 29.0 
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IV. Petrographic Analysis 


When it is considered that strength loss during 
weathering can conceivably result from the 
individual or combined effect of reactions, such 
as clay rehydretion, hydration of uncombined 
impurities, differential expansion in the ware, 
or between the body and water-vapor, lack of 
sufficient annealing opportunity, or chemical and 
mechanical disintegration of the bonding matrix 
due to solution, strain, crystallization, or in- 
compatibility of bond and body, it becomes ap- 
parent that, except by synthesis, it may be im- 
possible to isolate the definite effect of destruc- 
tive or curative reactions unless their effect is 
distinguishable through the X-ray or microscope. 

Microscopic examination of thin sections taken 
from normal ware, before and after weathering, 
and sodium aluminate-treated ware, before and 
after weathering, has shown that (1) all speci- 
mens show mullite development as evidenced by 
areas of cryptocrystalline growth and isolated 
well-developed crystals; (2) normal untreated 
ware shows a sparse and isolated development of 
needle-like crystals and spotty areas of crypto- 
crystalline mullite; and (3) sodium aluminate- 
treated ware shows more need!e crystals than 
the normal ware and a uniform well-disseminated 
cryptocrystalline development. 

With respect to different clays, the weathering- 
loss results obtained indicate loss indirectly 
proportional to the uniformity of cryptocrystal- 
line mullite development in the bodies. 

The only difference noted between correspond- 
ing kiln and weathered specimens was that 
normal weathered ware showed an occurrence of 
shattered glass and quartz areas not found in 
any of the kiln specimens. There was no dis- 
tinction between kiln and weathered specimens 
of sodium aluminate-treated ware. 

Since the shattering may have been incident 
to specimen preparation, no definite significance 
can be attached to this observation unless suffi- 
cient additional determinations confirm its uni- 
form occurrence. 

Figure 8 shows crystal development after 
reheating in bodies from plants A and B. 

Figure 8 (upper left) is from normal ware from 
plant A and the upper right photomicrograph is 
from ware containing 1.0% sodium aluminate. 

The lower left photomicrograph in Fig. 8 is 
from normal ware from plant B.and the lower 
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right is from ware containing 1% sodium alumi- 
nate. 

The effect of the aluminate addition is clearly 
eviderced by both comparisons. The distinc- 
tion between the normal ware from the two plants 
is also quite evident and significant in view of 
the differences in normal weathering-strength 
loss shown by the weathering tests. That is, 
there is evidence, by the comparison of un- 
treated ware from plants A and B, that normal 
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Fic. 3.—Gross kiln and weathered strength 
(plant A). 


weathering-strength deterioration is related to 
the mullite development in indirect order. 
Both of the treated specimens show enhance- 
ment of the mullite development with accom- 
panying decrease in weathering-strength loss. 
The entire petrographic analysis has involved 
too few determinations to permit offering it as 
more than a hint that strength loss may be in- 
volved with crystal structure. It certainly may 
be considered of possible significance, in view 
of the fact that sodium aluminate, a material 
having proved unusual mineralizing action in 
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other usages, produces the results which have 
been reported. 

Further study is being carried on in connection 
with weathering tests in the attempt to isolate 
definitely any influence of mineral character- 
istics on strength reduction. 


V. Discussion 


(1) Miscellaneous Observations (Plant and 
Laboratory) 


A commercially negligible porosity increase 
is in evidence with higher concentrations of 
sodium aluminate. 


Superimposed curve shoming 
weathering in the laboratory study 
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Fic. 4.—Commercial plant A, showing 
strength decrease from wea gross averages. Test 
ware C, 0% Na,O-Al,0;; 0% Na,O-Al,O, (de-aired 
17-in. vacuum); 4.25% Na;O-Al,0;; F, 0.50% 
Na,O-Al,0;; G, 1.0% Na,O-Al,O; (de-aired 17-in. vacuum). 


In the laboratory it was found that character- 
istic shrinkage was produced earlier in the firing 
range and existed with less change over the normal 
and into the overfiring range. 

Oxidation processes in all the material tested 
proceed with much greater facility in bodies 
containing the higher concentrations of sodium 
aluminate. 

Considerable antiscum reaction is noted from 
the use of small concentrations in salt-glazed 
ware, and customarily desired color development 
is appreciably facilitated. 


(2) Laboratory Study 


Figure 1 shows graphically (1) the influence 
of higher concentrations of sodium aluminate 
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in increasing the characteristic strength develop- 
ment of the material throughout the firing range; 
(2) the influence of sodium aluminate to pro- 
duce strength increase in the firing range between 
cones 2 and 4 where normally no increase is pro- 
duced; and (3) the influence of sodium aluminate 
in producing further increase of kiln strength in 
the temperature range where normally the kiln 
strength decreases rapidly from overfiring. 
Figure 2 shows graphically the influence of 
sodium aluminate in reducing the loss from 
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Fic. 5.—Commercial application, plant A, showing 
comparison of gross average decrease with minimum de- 
crease obtained between any adjacent stands. C, no 
Na,O-Al,O;; D, no Na,O-Al,O; (de-aired, 17-in. vacuum); 
E, 0.25% Na:O-Al,0O;; F, 0.50% Na,O-Al,0;; G, 1.0% 
Na,0-Al,O; (de-aired, 17-in. vacuum). 


weathering of commercially fired salt-glazed 
specimens; these changes indicate that sodium 


aluminate additions exert considerable influence . 


on the firing behavior and resultant physical 
characteristics. 


(3) Plant Results 


In considering the plant results, it should be 
kept in mind that no data are included to show 
the weathered strength level of untreated or 
de-aired ware under normal firing conditions. 
The object of the work was to determine what, 
if any, improvement over and above the maxi- 
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mum quality obtainable from the material itself 
would result from the use of sodium aluminate. 
With that in view, the firing treatment employed 
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Fic. 6.—Commercial application, 
plant A. C, no Na,O-Al,O;; D, no 
Na,O-ALO (de-aired); E, 0.25% 
Na;O-Al,0;; F, 0.50% Na,O-Al,0;; G, 
1.0% Na,O-Al,O; (de-aired). 


was that which previous experience had demon- 
strated would produce the maximum kiln strength 
and highest residual strength from this type of 
material. 

That a considerable improvement in kiln 
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kiln and weathered strength. 


strength was due to the firing treatment is evident 
from the comparative levels of A and B versus C 
and D (Fig. 3). 

Having in mind that group F contained many 
defective specimens which obviously lowered 
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the strength level, the significance of its level as 
shown in Fig. 3 is somewhat doubtful, particularly 
in view of the fact that the strength levels of this 
series in plants B and C (Fig. 7) conform to 
expectation. 

It is of interest to note that the influence of 
sodium aluminate in reducing the loss from 
“‘weathering’’ as obtained in the laboratory in- 
vestigation agrees, in general, with the results 
obtained in plants A and B (Figs. 4 to 7). 
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The probability that the gross averages shown 
do not represent the maximum material expect- 
ancy is evidenced by the comparison of gross 
averages with m.nimum adjacent stand averages 
(Fig. 5). 

The test at plant A indicates the possibility of 
making ware with residual strength well above 
normal kiln strength (Fig. 3), and it does not 
seem unreasonable to anticipate a level well 
above twice the A.S.T.M. requirements (Fig. 6). 


Fic. 8.— Upper left, plant A, no addition; supper right, plant A, 1% sodium aluminate; lower left, 


plant B, no addition; 


lower right, plant B, 1% sodium aluminate. 
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VI. Conclusions 
Sodium aluminate additions increase kiln 
strength and reduce the loss of strength from 
weathering. These effects are associated with 
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a definite alteration of the normal mineral 
structure. 
NaTIonaL ALUMINATE CORPORATION 


6216 West Place 
Curcaco, ILLINors 
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R. E. Birch and F. A. Harvey, “‘Forsterite and Other 
Magnesium Silicates as Refractories,” June Journal, page 


191, second paragraph, third line of tabular data should 


read as follows: 
Ignition loss (0.58% accounted for in chlorite) 0.95, etc. 
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Abrasives 


Acid-resistant putties and concretes. B. G. Prrers 
AND E. N. Tretyakova. Trans. Sixth Mendeleiev Con- 
gress, 2 [1] 291-313 (1935).—An experiment has been made 
to prepare and study putties and concretes for apparatus 
used in sulfuric acid manufacture. The putties have 
been made by mixing different natural or artificial ma- 
terials rich in silica with sodium silicate. If accelerators 
are used, e.g., NapSiFs, a reaction takes place as follows: 
Na,SiF, + 4NaOH = 6NaF + SiO, + 2H,0. Without 
accelerators, which hasten the setting and hardening, the 
silicate masses harden too slowly, taking from one to 
several months. Substances reacting with sodium silicate 
may serve as accelerators. They combine the alkali of 
the soluble glass or interact with silicic acid. To the first 
group of substances belong ammonium chloride, sodium 
silico-fluoride, acids, etc.; to the second group belong 
basic compounds, such as calcium oxide, magnesium oxide, 
carbonates, and other salts of alkali-earth metals. 


S.LP. 
PATENTS 
Abrading machine. JOHNSON (Mattison 
Machine Works). U. S. 2,002,665, May 28, 1935 (Aug. 


15, 1930). 

Abrading or polishing machine. 
AND C. L. Mattison (Mattison Machine Works). 
2,002,666, May 28, 1935 (June 29, 1932). 

Abrasive. J. B. Dietz anp H. L. Piummer (E. I. du 
Pont de Nemours & Co.). U.S. 2,004,466, June 11, 1935 
(April 28, 1931). 

Abrasive articles. W. J. Tennant (Durex Corp.). 
Brit. 427,978, May 15, 1935 (Nov. 3, 1933). 

Abrasive hand-dressing tools. C. CRAWLEY. 
428,630, May 29, 1935 (Dec. 7, 1933). 

Annealing or other heat-treating chambers. J. P. D. 
CoLEMAN AND ELectric FURNACES, 
Lrp. Brit. 427,964, May 15, 1935 (Oct. 28, 1933). 
the issue number is in brackets, follo = J. Beg 
the year in parentheses. 


Abstracts from our abstracter in Czechoslovakia are sent to us 
through the Czechoslovak Ceramic Society, Praha XIX, 1417. 


CHARLES JOHNSON 
U. S. 


Brit. 
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Apparatus for determining toughness or resistance to 
breakage of abrasive bodies by impact. R. L. Metron 
AND JoHuN Frrzpatrick (Carborundum Co.). U. S. 
2,003,863, June 4, 1935 (Oct. 9, 1929). 

Apparatus for manufacture of molded articles such as 
tile. E. O’Suttivan. Brit. 427,783, May 15, 1935 
(Oct. 30, 1934). 

Automatic grinding machine. 
F. Fraser (Arter Grinding Machine Co.). 
269, May 28, 1935 (March 25, 1933). 

Buffing or polishing wheel. A. S. Your (Bias Buff & 
Wheel Co., Inc.). U. S. 2,004,623, June 11, 1935 (Feb. 1, 
1934). 

Caliper controlled grinding machine. A. G. Be_pen 
AND R. A. Cote (Norton Co.). U. S. 2,003,334, June 4, 
1935 (July 25, 1931). 

Device for spherical grinding on circular grinding ma- 
chines. Jutrus Grunpsterm (Ges. des dchten Naxos- 
Schmirgels Naxos-Union Schmirgel-Dampfwerk Frankfurt 
a.m. Julius Pfungst). U. S. 2,003,883, Jume 4, 1935 
(Jan. 20, 1934). 

Fixture for turning or grinding ovals. A. J. Hurr. 
U. S. 2,004,283, June 11, 1935 (Feb. 27, 1934). 

Form grinding. Coventry Gauce & Toor Co., Lrp., 
AND S. J. Har.ey. Brit. 427,811, May 15, 1935 (Nov. 1, 
1933). 

Grinding apparatus. B. O. Isom (Hutto Engineering 
Co., Inc.). U.S. 2,004,949, June 18, 1935 (July 23, 1928). 
R. E. Spurr (Chrysler Corp.). U. S. 2,002,967, May 28, 
1935 (July 3, 1933). 

Grinding disk. Cari Kruc. U.S. 2,004,630, June 11, 
1935 (March 30, 1934).—A grinding wheel of uniform 
basic structure has an arbor hole through it and an outer 
zone and a relatively narrow inner annular zone adjacent 
the arbor hole to which has been added a strengthening 


Harry ARTER AND W. 
U. S. 2,003,- 


material throughout the thickness of the wheel. The 
outer zone is unchanged. 
machine. Ciement Boots (Cincinnati 


Grinding 
Grinders, Inc.), U. S. 2,004,427, June 11, 1935 (July 3, 
1931). Cxement Boots anp F. §. Haas (Cincinnati 
Grinders, Inc.), U. S. 2,004,426, June 11, 1935 (March 28, 


J 
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1930). Bootu AND ANDREW Strom (Cincinnati 
Grinders, Inc.), U. S. 2,002,489, May 28, 1935 (July 3, 
1931). C. J. Hicueerc (Heald Machine Co.), U. S. 
2,003,713, June 4, 1935 (March 31, 1928). Emu. Rrrz, Jr. 
(Hisey-Wolf Machine Co.), U. S. 2,003,495, June 4, 1935 
(April 11, 1930). 

Grinding machine guide block. JoserpH SuNNEN. 
U. S. 2,002,649, May 28, 1935 (May 7, 1934). 

Grinding machinery. L. F. Nennincer (Cincinnati 
Grinders, Inc.). U.S. 2,002,921, May 28, 1935 (May 3, 
1933). 

Grinding machines for crank shafts. M. Serst Jernst 
6 Berit 0G MASKINFABRIK AKTIESELSKAB. Brit. 428,707, 
May 29, 1935 (Nov 21, 1932). 

Honing tool. K.W. Connor (Micromatic Hone Corp.). 
U. S. 2,002,567, May 28, 1935 (Jan. 8, 1934). 

Internal grinding machine. H.H. Assrince (Churchill 
Machine Tool Co., Ltd.). U.S. 2,005,331, June 18, 1935 
(July 3, 1934), and U. S. 2,005,332, June 18, 1935 ( Dec. 14, 
1934). 

Manufacture of abrasive articles. A. L. Batt ANp R. 
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C. Benner (Carborundum Co.). U. S. 1,998,919, April 
23, 1935 (Nov. 12, 1931).—An artificial abrasive wheel is 
adapted for peripheral grinding wherein the power is 
transmitted from opposed driving flanges which press 
axially against the wheel and wherein an annular member is 
disposed between one of the flanges and the wheel, the 
annular member having a coefficient of expansion which 
compensates in an axial direction for the difference between 
the respective thermal expansions of the wheel and of the 
supporting means. 

Method and apparatus for grinding valve seats. VAN 
Norman Macuine Toor Co. Brit. 428,427, May 22, 
1935 (Feb. 10, 1934). 

Method and apparatus for manufacturing articles of 
bonded granules. R. C. Benner, P. H. WALKER, AND 
W. G. Sorey (Carborundum Co.). U. S. 2,003,131, May 
28, 1935 (Feb. 13, 1933; Dec. 14, 1933). 

Method of grinding work pieces. CLEMENT Bootn AND 
Sot Ernstern (Heald Machine Co.). U. S. 2,094,649, 
June 11, 1935 (May 19, 1930). 


Art and Archeology 


American glass. Josern Downs. Bull. Met. Mus. 
Art, 30 [2] 33-35 (1935).—Several examples of American 
glass from the 18th and early 19th Centuries include a 
toilet water bottle of Stiegel glass, a set of two white flip 
glasses, a large tumbler of aquamarine color which may 
have been made by Craig and O’Hara of Pittsburgh, a 
large sweetmeat jar of pale green glass, and a three-mold 
glass bowl. A.A.A. 

Animals in porcelain. H. Bettamy GarpNerR. Trans. 
English Ceram. Circle, No. 2, pp. 17-21 (1934).—Drawings 
of animals and figures modeled in the round in china are 
discussed. Illustrated. H.S. 

Authorship of designs on porcelain and enamel and 
Robert Hancock's connection with Battersea and Bow. 
H.W. Hucues. Trans. English Ceram. Circle, No. 3, pp. 
85-96 (1935).—Illustrated. H.S. 

Battersea factory. BERNARD RackHAM. Trans. Eng- 
lish Porcelain Circle, No. 4, pp. 69-74 (1932).—R. supple- 
ments his earlier paper (see ‘‘Porcelain—,’’ this issue). 
Illustrated. H.S. 

Bristol biscuit plaques. Wattace Ex.ior. Trans. 
English Ceram. Circle, No. 1, pp. 23-29 (1933).—Plaques 
made at Richard Champion’s factory at Bristol possess 
intricate detail. Illustrated. H.S. 

Bristol delftware. Me.ior. Trans. English 
Ceram. Circle, No. 2, pp. 22-28 (1934).—Delftware, mean- 
ing here tin-enameled earthenware, made at Bristol is 
discussed. This ware was first made at Bristol in the 
middle of the 17th Century and was continued until the 
end of the 18th Century ‘when Staffordshire and similar 
products usurped its market. Illustrated. H.S. 

Chelsea chronology. Wiri1am Kinc. Abstracted in 


Trans. English Ceram. Circle, No. 1, pp. 9-11 (1933).—K. 
discusses discoveries concerning Chelsea porcelain since 
the publication of his book on this subject in 1922. 
H.S. 
Chelsea figure of Aesop. H. Bertamy Garpner ef al. 


Trans. English Porcelain Cirde, No. 4, pp. 17-19 (1932).— 
Illustrated. 
Chelsea, the triangle period. O. GLENDENNING AND 
Mrs. Donatp MacA ister. Trans. English Ceram. 
Circle, No. 3, pp. 20-36 (19385).—The 18th Century china 
factory of Nicholas Sprimont at Chelsea and pieces belong- 
ing to all known types of the triangle period are discussed. 
Illustrated. H.S. 
Chinese Lowestoft toddy jug. JosepH Downs. Bull. 
Met. Mus. Art, 30 [2] 38-40 (1935).—A recently acquired 
example of Chinese Lowestoft porcelain, decorated upon 
the order of a Philadelphia merchant, is unusual in history 
and design. A portrait of Washington is painted on one 
side, and the monogram, ET, on the reverse side is that of 
Edward Tilghman, born in Wye, Md., and a prominent 
member of the Bar in Pennsylvania. A.A.A. 
Cross-currents in English porcelain, glass, and enamels. 
Herpert Reap. Trans. English Porcelain Circle, No. 4, 
pp. 7-17 (1932).—R. states that collectors should study 
decoration independent of the study of material, and that 
collectors are on safe ground when the researches into 
decoration and into material meet at the same point. 
Illustrated. H.S. 
Derby painters, John and Robert Brewer. W.H. Tapp. 
Trans. English Porcelain Circle, No. 4, pp. 75-90 (1932).— 
The work of the Brewer brothers is discussed in detail. 
Illustrated. HS. 
Derby pattern books. Billingsly figure and landscape 
subjects. W.H. Tapp. Trans. English Porcelain Circle, 
No. 3, pp. 85-91 (1931).—T. discusses specimen pages of 
the Derby pattern books and examples of the work of the 
enamelers. Illustrated. HS. 
Early Staffordshire china. Mrs. DoNALD MACALISTER. 
Trans. English Ceram. Circle, No. 1, pp. 44-53 (1933).— 
Porcelain was made in Staffordshire potteries in the middle 
of the 18th Century. It never rivaled salt glaze, however, 
and the deluge of creamware which flooded England after 
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Wedgwood perfected it in 1763 usurped its market. 
Illustrated. HS. 
Electric muffles for firing (decorated) glass. E. F. 
Russ. Glas & App., 14, 105-106 (1933); Jour. Soc. 
Glass Tech., 18A, 201 (1934).—Diagrams are given of 
muffle furnaces designed by R. Such muffles with a work- 
ing volume of 610 mm. broad, 1050 mm. deep, and 850 
mm. high, need 15 kw. and for a complete firing consume 
about 45 kw.-hr. which at 3 R. pfg. per kw.-hr. cost 1.35 
Rm. The advantages of electric heating are stressed. 
Elers ware. W. B. Hongy. Trans. English Ceram. 
Cirde, No. 2, pp. 7-16 (1934).—John Philip Elers and 
David Elers, Dutchmen who made red ware in Stafford- 
shire late in the 17th Century, are credited with starting 
the rise of Staffordshire pottery from the level of butterpots 
and slipware to that of an art capable of refinement. 
Illustrated. HS. 


English salt glaze. Helen and Carleton Macy Collec- 
tion. C. Lourse Avery. Bull. Met. Mus. Art, 30 [3] 
53-59 (1935)——-The Macy collection of 18th Century 
English salt-glazed stoneware has been given to the 
Museum. There are 198 pieces of various types made from 
1730 to 1770, chiefly in Staffordshire. Many correspond 
closely to pieces in the collection presented by Charles 
and Charlotte Schreiber to the Victoria and Albert Museum 
in 1884. Included in the collection are forty figures or 
groups, rare in comparison with tableware of the same 
period, besides bowls, bottles, teapots, etc. Some of these 
pieces commemorate historical events. A.A.A. 

English salt-glazed stoneware. W.B. Honey. Trans. 
English Ceram. Circle, No. 1, pp. 12-22 (1933).—Be- 
ginning with John Dwight’s first patent of 1671 covering 
the “‘misterie and invencon of making transparent earthen 
ware vulgarly called Collogne ware. . . not hitherto wrought 
or made in England,”’ the work of the Fulham and Staf- 
fordshire periods is discussed. Illustrated. HS. 

Excavations in North Staffordshire. H. W. Maxwe v. 
Abstracted in Trans. English Ceram. Circle, No. 1, pp. 57- 
58 (1933).—Fragments from the site of Thomas Whiel- 
don’s factory at Fenton Low, the site of the Elers pottery 
at Bradwell Wood, and another site in the center of Bur- 
slem in the Stoke-on-Trent district are shown. Illustrated. 

HS. 


History of porcelain-making in London. Avsrey J. 
Toprrn. Trans. English Ceram. Circle, No. 1, pp. 30-43 
(1933).—The history of the Kentish Town china factory is 
given. Illustrated. H.S. 


Inca mountain citadel of Pisaj. Luis VALCARCEL. 
Illus. London News, 186, 594-95 (April, 1935).—Six 
photographs of new Peruvian discoveries are shown. 

H.H.S. 


Invisible writing on English porcelain. FRANK HuRL- 
Butt. Trans. English Ceram. Cirde, No. 1, pp. 54-56 
(1933).—To record initials or figures old English porcelain 
painters sometimes employed invisible writing. The 
decorator took some of the soft glaze which is mixed with 
the metallic pigments in preparing colored enamels and 
used it alone as the medium for writing. When the article 
was fired the writing melted to a colorless transparent 
glaze adhering to the glazed body. When the surface is 
held obliquely to the light the writing can be detected by 
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the slight iridescence which accompanies it. Other pos- 
sible causes of such marks are also given. HS. 


Janssen and the artists at the Battersea factory. Av- 
BREY J. Toprin. Trans. English Porcelain Circle, No. 4, 
pp. 58-68 (1932).—Information is given concerning John 
Brooks, who invented the process of printing on enamels 
which eventually became of great importance to the 
ceramic industry in England; James Gwim, a designer and 
engraver who worked at the Battersea factory managed 
by Brooks; John Hall, who was apprenticed to Janssen 
in the above-mentioned factory; Simon Francois Ravenet; 
William Wynne Ryland, who introduced the chalk or 
“dotted” manner of engraving; Robert Hancock; and 
Stephen Theodore Janssen, who financed the factory at 
Battersea over which Brooks had charge. Illustrated. 

HLS. 

Jason and the Golden Fleece. G. M. A. Ricurer. 
Bull. Met. Mus. Art, 30 [4] 86-88 (1935).—An Athenian 
column krater just acquired by the Museum represents 
the legend of Jason and the Golden Fleece. The krater 
may be attributed to the Orchard Painter, called after the 
representation of an orchard on a vase in this Museum. 
The date of the vase is about 470 to 460 B.c. A.A.A. 

Lambeth delft. Grorrrey Howarp. Trans. 
English Ceram. Circle, No. 3, pp. 7-10 (1935).—Lambeth 
wine bottles of the 17th Century are discussed. Many are 
globular in shape with a narrow neck and a number have 
a white tin enamel glaze. Illustrated. HS. 

Lithography decorations on pottery. G. A. Wane. 
Pottery Gaz., 60 [696] 766-68 (1935).—Ceramic printers 
see lithography for future pottery decoration but urge the 
need for greater collaboration with them on the part of 
pottery manufacturers, designers, and salesmen. The 
general public is afforded no opportunity of seeing the 
best modern lithographic work. E.J.V. 

Maltese pottery. Anon. Sydney Morning Herald, 
May 4, 1935.—The government of Malta has presented to 
the Commonwealth Government of Australia a valuable 
collection of Maltese pottery dating from the 10th Century 
B.c. to the 3rd Century A.p. H.H.S. 

Memorial exhibition of work of Charles F. Binns. C. 
Louise Avery. Bull. Met. Mus. Art, 30 [5] 106-108 
(1935).—In appreciation of the achievements of Charles F. 
Binns as a potter and a teacher, the Metropolitan Museum 
arranged a memorial exhibition of his pottery. The 
exhibition is distinguished for the finished workmanship 
and the fine glazes. The pieces were made on the wheel 
and are simple and strong. For biography of C. F. Binns 
see Bull. Amer. Ceram. Soc., 14 [1] 24 (1935). A.A.A. 

Miscellany of pieces. eal. Trans. 
English Ceram. Circle, No. 3, pp. 12-19 (1935).—English 
ceramic pieces of special interest or doubtful origin are 
discussed. Illustrated. HS. 

Modr&, the center of Slovakian ceramics. R. Barra. 
Zprévy Ceskoslov. keram. spolecnosti, 10, 8 (1933).—The 
descendants of the Anabaptists in Slovakia continue the 
national ceramic tradition started by their ancestors during 
the Middle Ages. This pottery is still produced in small 
workshops, but only in Modr4 is there any large establish- 
ment producing this kind of work. In English, ‘‘Modra” 
means blue, and blue is the typical color of ware produced 
there. Both ancient and modern work is made there. 
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Modré has a small museum and a school for ceramic paint- 
ers and potters. Directions for further activity in this 
ceramic center are proposed. R.B. 
Murano museum and glass. ANon. Céram., Verrerie, 
Email., 2 [12] 521-22 (1934) —The museum of Murano, 
estabiished in 1861 by Abbé Lanette, contains interesting 
collections of Italian and other glass. Its glasses, particu- 
larly the acid- and heat-resistant, are well known and some 
batch formulas are given. M.H.B. 
Polychrome transfer on porcelain. NewMaN NEILD. 
Trans. English Ceram. Circle, No. 3, pp. 71-72 (1935).— 
Early pieces which were transfer-printed and then painted 
in enamels, some of the enamels being the same colors as 
those of the print, are discussed. Illustrated. HS. 
Porcelain decoration. Artuur Hvrsr. Abstracted 
in Trans. English Porcelain Circle, No. 4, pp. 20-21 
(1932).—Types of decoration are briefly discussed. H.S. 
Porcelain as a sidelight on Battersea enamels. Ber- 
NARD RackHam. Tvrans. English Porcelain Circle, No. 4, 
pp. 45-58 (1932).—Means of recognizing Battersea enam- 
els are given. HS. 
Recent excavation at Petra. W. F. Atsricur. Dis- 
covery, 16, 68-71 (March, 1935).—The Melchett Fund 
Expedition is collecting important information concerning 
pre-Islamic Arabian civilization. Illustrated. H.H.S. 
Red art glazes. J. Lizsscuer. Zprdvy Ceskoslov. 
keram. spolecnosti, 10, 49 (1933).—The production of glazes 
using uranium and chromium is discussed. Successful 
formulas are given. R.B. 
Robert Hancock and his sons. Ausrey J. Topprn. 
Trans. English Ceram. Cirde, No. 2, pp. 42-43 (1934).-— 
Additional information on these Battersea artists is given. 
Illustrated. H.S. 
Seasons’ finds. Joserpn M. Urron. Bull. Met. Mus. 
Art [Section II], 29 [12] 14-22 (1934).—Pottery and other 
clay objects found during the Persian Expedition of 1933- 
34 are described. Very few pieces were found intact. 
Several photographs of glazed and unglazed ware, with 
incised or combed decoration, are given. Some of the 
ware was polished instead of being glazed. A.A.A. 
Sloane’s plants on Chelsea porcelain. H. Bret_tamy 
GarpNner. Trans. English Porcelain Circle, No. 4, pp. 22- 
25 (1932).—A Chelsea plate has decorations copied in 
every detail, including the dissections of the plant, from 
an engraving in a book (compiled by Philip Miller with the 
assistance of Hans Sloane) showing examples in the Physic 
Garden at Chelsea about 1755. [Illustrated. H.S. 
Staffordshire slipware. BrerNarp RackHam. Trans. 
English Ceram. Circle, No. 3, pp. 57-70 (1935).—Ware 
designed for use or decoration in farmhouses, country 
taverns, etc., of the 17th Century is discussed. [Illus- 
trated. HS. 
Sung pottery from the Shepard K. DeForest Collection. 
PauLiIne Smumons. Bull.‘ Met. Mus. Art [Section I], 29 
[12] 206-12 (1934).—Fifteen distinctive pieces of Lung 
Ch’iian celadon are described. Illustrated. A.A.A. 
Trustworthiness of J. T. Smith. Mrs. ARUNDELL 
Esparce. Trans. English Porcelain Circe, No. 4, pp. 26- 


44 (1932).—Smith’s notes on Chelsea and Bow are dis- 
cussed. His accuracy of statement is defended and 
questioned. 


HS. 
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Trans. English 
HS. 


Wallace Elliot’s collection. ANON. 
Ceram. Circie, No. 3, pp. 97-98 (1935). 

Worcester porcelain figures. Wattace  ELLIor. 
Trans. English Ceram. Circle, No. 2, pp. 29-40 (1934).— 
E. attempts to confirm the belief that porcelain figures 
were made at Worcester. Illustrated. HS. 


BOOKS 


Greek art from prehistoric times to the 18th Century. 
(In French). C. Zervos. 368 plates. Cahiers d’Art, 
Paris; A. Zwemmer, London, 1935. Price 28s 6d. Re- 
viewed in Ilus. London News, 186, 352 (March 2, 1935). 
The book is richly illustrated with vases, terra cottas, etc. 

H.H.S. 

Industrial art explained. Joun Gzoac. Allen & 
Unwin, London, 1935. Price 5s. Reviewed in Discovery, 
16, 121 (April, 1935).—G. proposes the formation of an 
Academy of Design, amalgamating all existing societies 
of this nature and serving as means of codrdination be- 
tween artists and manufacturers. H.H.S. 

Italian Renaissance. Life and Art in Photograph. I. 
Edited by A. K. Wicxnam. Oxford University Press, 
1935. Price $2.00. xvi + 104 pp., 104 illustrations. A 
brief anthology of the visual arts of the Italian Renais- 
sance is presented in 104 full-page photographs. Ceramic 
pieces by Luca and Andrea della Robbia and Benedetto 
da Maiano are shown. Familiar examples of the work of 
many artists and craftsmen of this period are reproduced. 
The illustrations are clear and well-printed and provide 
excellent reference material for one not familiar with the 
period. Henry H. Smits 


Erratum 


Art and Archeology. Ceram. Abs., 14 [6] 132 (1935).— 
The first two lines under this heading should be read with 
the patent abstracts of the preceding section. EpItoR 


PATENTS 
Designs for: 

Ash tray, etc. J. B. CrarK (Indiana Glass Co.). 
U. S. 95,896, June 11, 1935 (March 18, 1935). 

Bottle. J. L. Dunnock (Swindell Bros., Inc.), U. S. 
95,900, June 11, 1935 (April 17, 1985). W. R. Leacu 
(Carr-Lowrey Glass Co.), U. S. 95,849, Jume 4, 1935 
(March 29, 1935). Frank McLAuGcHLin (Carr-Lowrey 
Glass Co.), U. S. 95,854, June 4, 1935 (March 29, 1935). 
J. S. Srer (Lucien Lelong, Inc.), U. S. 95,873, June 4, 
1935 (Feb. 25, 1935). L. M. Sutton, Jr. (Hazel-Atlas 
Glass Co.), U. S. 95,937, Jume 11, 1935 (Feb. 18, 1935). 

Bowl. M. A. Smirn. U. S. 95,783, May 28, 1935 
(March 12, 1935). 

Coffeepot. Cartes Kaiser (Morimura Bros., 
Inc.). U.S. 95,753, May 28, 1935 (Sept. 1, 1934) 

Cookie jar. CHartes Karser (Morimura Bros., 
Inc.).. U.S. 95,755, May 28, 1935 (Sept. 1, 1934). 

Creamer. CHARLES Karser (Morimura Bros., Inc.). 
U. S. 95,748 and 95,754, May 28, 1935 (Sept. 1, 1934). 

Cup. Cartes Kaiser (Morimura Bros., Inc.). 
U. S. 95,751, May 28, 1935 (Sept. 1, 1934). 

Decanter, etc. Eucrene Srant (Fostoria Glass Co.). 
U. S. 95,872, June 4, 1935 (April 13, 1935). 


1935 


Fishbowl, etc. C. P. Askew (Canton Glass Co.). 
U. S. 95,727, May 28, 1935 (March 19, 1935). 

Plate, etc. Cartes Kaiser (Morimura Bros., 
Inc.), U. S. 95,752, May 28, 1935 (Sept. 1, 1934). C. W. 
Letcu (Morimura Bros., Inc.), U. S. 95,760 and 95,761, 


Cements 


181 


Sugar bowl. Caries Karser (Morimura Bros., 
Inc.). U.S. 95,750, May 28, 1935 (Sept. 1, 1934). 

Teapot. Caries Kaiser (Morimura Bros., Inc.). 
U. S. 95,749 and 95,756, May 28, 1935 (Sept. 1, 1934). 

Toilet. G. C. Duncan, Jr. (Duncan No-Noise Valve 


May 28, 1935 (Sept. 1, 1934). C. L. Sesrinc (Sebring & Bowl Co., Inc.). U.S. 95,733, May 28, 1935 (March 
Pottery Co.), U. S. 95,867, June 4, 1935 (Sept. 13, 1934). 16, 1934). 
Cements 


Chemistry of Portland cement. L. Forstn. Zement, 
Nos. 2-3, p. 17 (1935); abstracted in Verre & Silicates 
Ind., 6 [5] 89-90 (1935).—Minerals in clinker and their 
constitution are discussed. In fused mixtures of tetra- 
calcium alumino-ferrite, tricalcium and pentacalcium 
aluminates, calcium and alkaline silicates, alkaline earths, 
and impurities, a dissolving of lime and siliceous materials 
or even #-dicalcium silicate already formed in the solid 
state is produced; the silicates, tricalcium and dicalcium 
silicate a, separate in crystalline form. The upper limit 
for lime corresponds to tricalcium silicate and liquid, 
without free lime. The time available during the firing 
of cement is not sufficient to attain a final equilibrium. 
The compounds which crystallize first do not undergo fur- 
ther transformations during the manufacture of clinker; 
these modifications would require much longer heating. 
The upper limit for lime can be obtained for technical 
conditions of firing by the formula: 
3CaO-SiO, + x(4CaO-Al,Oy Fe,O;) + CaO-AlO,)CaO = 
2.8% SiO. + 14% FexO; + f(%ALO, — 0.64% 
Because of the stability of tricalcium silicate and tetra- 
calcium alumino-ferrite as well as the partial decomposition 
of tricalcium aluminate during the fusing in conditions of 
technical firing, the above formula is generally applicable 
for rotary kilns. The factor, f, varies according to the 
raw materials between 1 and 1.65. For materials rich 
in fluxes and iron oxide, the final equilibrium and theo- 
retical maximum saturation in lime (f = 1.65) can be 
reached both because of the solubility of lime in the flux 
of 4CaO-Al,O, Fe,O; as well as the rapidity of reaction 
of these systems in industrial heating conditions. The 
formula of Bogue, generally accepted for the calculation 
of the constituents of clinker, 4 CaO-Al,O,-Fe,O; + 3Ca0O-- 
ALO, + 3CaO-SiO, + 2CaO-SiO,, which presupposes the 
attainment of the final equilibrium, can not be strictly 
applied for Portland cement clinkers. Only after the 
determination of residual fluxes in each raw material 
(without free lime) and with a microscopical mineral 
analysis can an exact expression of the mineralogical com- 
position of different kinds of clinker be obtained. See 
also Ceram. Abs., 12 [8] 291 (1933). M.V.C. 

Economics of magnesia Portland cement production. 
V. E. SHNBIDER AND B. V. Perers. Zement [U.S.S.R.], 2 
{10] 37-44 (1934).—The production of Portland cement 
from dolomitized limestone opens possibilities for the 
development of the cement industry in new districts and 
for the improvement of the work of cement plants whose 
deposits of raw materials are characterized by an inhomo- 
geneity of different layers of limestone. At a plant in 
the Moscow district the extraction of rock was reduced 
nearly one-half, labor and total costs were reduced, the 
plant was enlarged, and a high-grade cement was ob- 
tained. P.B. & ES. 


Fused cement. III. Synthesis of 5CaO-3Al,0, from 
calcium phosphate and aluminium . KsI-IcHi 
. Jour. Soc. Chem. Ind. (Japan|, 37 [4] 173- 
74B (1934); for Part I see Ceram. Abs., 14 [1] 3 (1935). 

M.V.C. 

Influence of fineness of grind on the quality of magnesia 
cement. N. N. Mixnamov. Siroitel. Material., No. 10, 
pp. 46-54 (1934).—Finer grinding leads to a better quality 
of building materials made with caustic magnesite, coarser 
grains possessing less activity as a binding material. 

P.B. & ES. 

Pyrite oxidation. Gro. W. Bain. Econ. Geol., 30 [2] 
166-69 (1935).—A white marble which developed an 
orange stain in monuments and exterior building con- 
struction was found to have a fine vein structure of pyrite. 
Only in cases where Portland cement had been in contact 
with the marble did the stain develop. B. determined 
that oxidation of the pyrite was accelerated by sodium and 
potassium salts from the cement. The first alteration to 
ferrous sulfate, evidenced by a greenish color after four 
weeks’ exposure, can be halted at this stage by treatment 
with barium chloride which forms an insoluble barite 
precipitate about the pyrite. If unchecked, the ferrous 
sulfate continues to form, migrates to the surface, and is 
there oxidized to ferric sulfate which eventually changes 
to ferric hydrate. The highly conducting form (electrical 
conductance) weathered more rapidly than the high- 
resistance type of pyrite, which was characterized by py- 
ritohedral forms. All of the pyrite in the white marble 
which stained was of the low-resistance form with no 
pyritohedrons. Pyritohedral pyrite in contact with 
Portland cement for a long period showed no tendency to 
discolor. J.L.G. 

Thermal balance sheets of rotary kilms. W. K. Der- 
NEKA AND W. A. ZAKHAROV. Zement [U.S.S.R.], 2 [10] 
25-36 (1934).—A detailed method of compiling balance 
sheets for rotary kilns is given. P.B. & E.S. 


BOOK 


Portland Cement and Its Standardization. P. E. 
BASHMACHNIKOV. State Pub. House on Standardiza- 
tion, Moscow and Leningrad, 1935. 112 pp. Price 2R. 
This book deals with (1) Portland cement in the general 
nomenclature of cement (binding) materials, (2) raw 
materials used in Portland cement manufacture, (3) 


methods of manufacture, (4) specifications, (5) physico- 
mechanical tests, (6) hydraulic additions, (7) grades, 
(8) uses, and (9) manufacture of Portland cement in 
U.S.S.R. The general text follows the All-Union Stand- 
ards on Portland cement adopted in the U.S.S.R. (V.K.S.). 
S. Il. 
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Conveyerized plant. H. Dana Cuase. Better Enamel- 
ing, 6 [5] 6-9 (1935).—A detailed description of the 
refrigerator plant of the General Electric Co. at Erie, Pa., 
is given. With the exception of a number of gravity- 
floor conveyers all the parts to be processed are handled 
by overhead conveyers. Illustrated. E.J.V. 

Copperheading in enamel; causes and methods of pre- 
vention. J. J. Canrretp. Ceram. Ind., 24 [6] 362-66 
(1935); Better Enameling, 6 [5| 12-14 (1935).—Copper- 
heads are defects in enamel caused by local spots of excess 
iron oxide. After a discussion of what happens in firing 
an enamel, C. describes experiments in fusing a commercial 
enamel with iron oxide in crucibles with no iron present. 
Iron oxide crystals have been identified in copperhead 
structure, and since they raise the fusion point, it follows 
that the presence of the relatively infusible oxide crystals 
is the explanation for the infusible mass that exists in 
most copperheads. Some specific causes of copperhead 
defects are insufficient cleaning, thin enamel coat, metal 
surfaces, improper drying, heating rates, furnace atmos- 
pheres, enamel characteristics, and plant processing con- 
ditions. These are interrelated through obtaining the 
condition whereby excessive local oxidation may occur. 
Oxidation of the metal surface, which is generally con- 
sidered necessary for the development of adherence, may 
occur under certain conditions to give defective ware. 
The oxide defects are a result of oxidation which over- 
loads the ground coat, and preventive measures are those 
which control oxidation within low and desired limits. 
Illustrated. E.J.V. 

Copperheads. H. Hapwicer. Glashiitte, 65 [7] 95 
(1985); abstracted in Verre & Silicates Ind., 6 [5] 89 
(1935).—Copperheads are the small crater-like hollows of a 
bright metallic appearance which occur in enamel. They 
are composed of iron oxide crystals with hematite pre- 
dominating. Streaks of oxide are often found dissolved 
in the enamel around them. In the process, a local con- 
centration of oxide or salt of iron lowers the fusing point 
of the base enamel so that at this point the enamel is 
fired while the rest of the piece is normal. If the mass of 
the enamel present is sufficient to dissolve Fe,O;, streaks 
are obtained and the piece can continue to be enameled; 
if not, the enamel is fired and the separation of red hema- 
tite crystals occurs which forms the copperheads. To 
avoid this defect, the sheet iron must be cleansed and 
rinsed thoroughly and its quality examined. M.V.C. 

Costing for vitreous enameling. Topp. 
Foundry Trade Jour., 51 [958] 401-403 (1934).—Factory 
costing may be arranged in four main groups: (a) indus- 
trial, for arranging wage rates and establishing industrial 
coérdination, (5) technical, for establishing productive 
efficiency, (c) commercial for fixing selling prices, and (d) 
financial, for providing interim stock and work in progress 
values. The adoption of a uniform system of costing for 
the enameling industry is needed, and T. suggests that a 
good medium for the introduction of such a system would 
be the Institute of Vitreous Enamelers. See “Institute of 
Vitreous Enamelers,”’ this issue. H.E.S. 

Defects in enameling. J. Nappte. Verre & Silicates 
Ind., 6 [5] 85-87 (1935).— Defects in enameling and their 


most common causes are classified and listed in table 
form. See also Ceram. Abs., 14 [3] 64(1935). M.V.C. 
Economic conduct of vitreous enameling. J. H. Cours. 
Foundry Trade Jour., 51 [958] 407-10 (1934).—Factors 
influencing costing of cast-iron enamel manufacture are 
outlined. Costing may vary in detail, but the general 
principles remain the same. Systems that are too elab- 
orate are often very costly. C. advises manufacturers 
not to carry too heavy stocks and to avoid excess labor, 
especially of the nonproductive type. H.E.S. 
Electron microscope for observing the a-y transforma- 
tion of iron. E. Bricue anp W. Kwnecurt. Z. tech. 
Physik, 16 [4] 95-98 (1935).—By using cathode ray beams 
instead of light, the magnifying power of microscopes, in 
some cases, is increased. The structure of iron while being 
heated to various temperatures is shown. The trans- 
formation occurs suddenly over the entire sample, the 
temperature being 907°C when heating the sample, and 
898°C when cooling. [Iron containing 1% of silicon shows 
a transformation temperature of 927 and 918°C, 
respectively. W.M.C. 
Expansion behavior of cast iron. E. SOHNCHEN AND O. 
BoORNHOFEN. Arch. Eisenhiittenwesen, 8, 357-59 (1935).— 
Carbon shows the greatest influence on the coefficient of 
expansion of cast iron. Disintegration of carbide in- 
creases the coefficient of expansion, and large additions of 
nickel result in wide variations. Copper and aluminum 
will increase the coefficient, while chromium will first 
increase and.then decrease it. W.M.C. 
Ferrites. Formation of a solid solution by some 
ferrites. Noporu Kawar. Jour. Soc. Chem. Ind. [Ja- 
pan], 37 [4] 174B (1934).—Mixtures containing two or 
three ferrites having the same lattice, FeO-Fe,O;, NiO - 
Fe,0;, CoO-Fe,O;, ZnO-Fe,O;, CdO-Fe,O;, and Mg0O-- 
Fe,O;, in varying proportions were heated to sintering. 
The mixtures formed solid solutions and had a homogeneous 
structure. M.V.C. 
Fine-milled enamel slips. F. R. Porter. Ceram. 
Forum, 1 [9] 2 (1935).—By milling enamel cover-coat 
frits for a longer time a.finer product is obtained which, in 
general, (1) increases the opacity 4 or 5%, (2) decreases 
about 25% the amount of enamel necessary, and (3) 
requires a lower firing temperature. The chief objection 
to finer frit is that ware covered with it requires careful 
handling to prevent starring and tearing. See also 
Ceram. Abs., 14 [3] 64 (1935). M.C:S. 
Hard-soldering of ferrous and nonferrous metal parts 
and its importance for foundries. Erich Becker. 
Giesserei, 22 [9] 195-98 (1935).—Advantages of hard- 
soldering with oxyacetylene flame, not only for repairing 
but also for joining parts in place of welding, are discussed, 
the lower temperature being especially advantageous as 
the joint can more easily be freed of pores and interior 
stresses: The solder for cast iron is usually a mixture of 
60% Cu and 40% Zn; additions of 1% Sn, 1 to 1.5% Fe, 
or about 1% Mn, and especially Si improve the strength 
of the soldered joint. Pb is always harmful, making the 
joint porous and brittle. Alloys of Cu-Ni, also used as 
solders, have a color more resembling cast iron and are 
more heat-resisting than brass. Al is hard-soldered with 
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solders containing 70 to 95% Al and additions of Cu, Zn, 
Sn, Si, Ni, Mn, Cd, Ag; they are applied at 550 to 630°C 
while Al is welded at 660°. Ni and Ni alloys are soldered 
with German silver and silver solders with low Zn content 
and Ni of such amount that they have a white color; 
the melting temperature should be between 700 and 800°C. 
The best procedure and fluxes are discussed with par- 
ticular attention to work in molding and foundry work. 
16 references. M.H. 
Institute of Vitreous Enamelers. Anon. Foundry 
Trade Jour., 50 [921] 234-36 (1934).—The proposed 
Institute of Vitreous Enamelers was ratified, officers were 
elected, and a constitution was drafted at a meeting of 
members of the vitreous enameling industry and suppliers 
at the Birmingham [England] chamber of commerce, 
March 28, 1934. The Institute was organized for the 
following objects: (a) to provide a means of bringing into 
personal contact individuals engaged in the vitreous 
enameling industry; (&) to provide facilities for the state- 
ment, discussion, and elucidation of scientific and technical 
problems arising in all processes involved in vitreous 
enameling; (c) to establish for the optional use of firm 
members a registered mark or symbol signifying ‘‘genuine 
vitreous porcelain enamel’’; (d) to afford a channel for 
making representation to government bodies, in respect 
to matters appertaining to the welfare of the industry; 
(e) to codperate with other institutes, societies, and as- 
sociations in the furtherance of this purpose. H.E.S. 
Light castings for enameling. H.B. McNair. Foun- 


dry Trade Jour., 50 [915] 148-51 (1934).—The problem of 
the practical foundrymen is to produce castings free from 


distortion and breakage during the enameling process and 
free from surface defects or inclusions likely to interfere 
with the application of the enamel or the properties of the 
finished product. The first is a question of design and 
strength of material while the second may be traced to one 
of three sources: (1) The heat and flow of the iron cause 
erosion of the mold, and the dirt so formed will rise to the 
* upper surface of the metal, accumulate, and form a dirty 
patch on the surface. (2) The metal generates steam from 
the moisture in the facing sand, resulting in a surface 
oxidation accompanied by a liberation of hydrogen, the 
latter escaping through the vents of the mold. Such 
oxidation results in a scale similar to that formed on 
wrought iron. (3) The trouble may be due to impurities 
in the materials charged, oxidation during melting with 
the formation of complex oxides, and slag mechanically 
retained by the metal. The trouble can be largely avoided 
by de-oxidation or desulfurization of the iron and the 
maintenance of suitable clean sand that is strong and 
permeable. H.E:S. 
Mechanized foundry of Sterling Manufacturing Co. 
(enameling department). V. C. Fautxner. Foundry 
Trade Jour., 50 [926] 313-16 (1934).—F. describes a 
modern English enamel shop in which both sheet-iron and 
cast-iron enameling are done. This company enamels 
mangles, wringers, domestic coke boilers, electric burners, 
gas irons, gas burners, water softeners, gutters, rain- 
water pipes, gas cookers, fire grates, tombstones, cooker 
splash plates, flue pipes, geysers, jam boilers, roof tile, 
refrigerators, shelves, and sinks. Diagrams and illustra- 
tions, H.E.S. 
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Physical and chemical principles in mixing iron ore and 
fluxes. Il. J. KiArpinc. Arch. Eisenhiitienwesen, 8, 
325-28 (1935).—The best mixing method for iron oxide, 
lime, and alumina was found to be a ratio of 1:1 for lime 
to alumina. Alumina may be considered as an acid in the 
reduction of iron oxide by lime. Dicalcium ferrite is not 
stable over a wide range if alumina is present. Spinel 
occurs as a stable phase up to a high lime excess, while the 
oxygen content of the solid phase is low. For Part I see 
Ceram. Abs., 14 [6] 151 (1935). W.M.C. 

Porcelain enamel in modern design. J. O. Rernicxs. 
Better Enameling, 6 [5] 10-11 (1935).—A wider and better 
use of porcelain enamel will logically follow the application 
of correct modern design. Illustrated. E.J.V. 

Production records. H. E. Martin. Enamelist, 12 
[8] 31-34 (1935); see also ‘‘Improved—” Ceram. Abs., 14 
[7] 157 (1935). E.J.V. 

Relation between chipping and thickness of porcelain 
enamel coatings. H. H. Horscner. Ceram. Ind., 24 
[6] 348-49 (1935).—The losses in a group of enamel parts 
with thickness above 0.021 in. are nearly seven times those 
with thicknesses below 0.018 in. or six times those with 
thicknesses below 0.021 in. The control of enamel thick- 
ness offers a means of reducing enamel losses, particularly 
those due to chipping. E.J.V. 

Relation between cobalt and nickel-oxide content and 
reboiling of sheet-steel ground coats. J.M.Cayrorp aNnp 
R. M. Kino. Jour. Amer. Ceram. Soc., 18 [7] 224 (1935). 

Selecting the sheet metal and designing the product 
for enamel. Cuicaco VirrEous ENAMEL Propuct Co. 
Better Enameling, 6 {5| 15-19 (1935).—Difficulties en- 
countered due to unsuitable metal base for porcelain 
enamel are listed. As important as selecting the proper 
sheet metal is the selection of the proper gage metal, the 
design, and the forming, punching, or shearing of the 
product to be enameled. Sharp corners should be elimi- 
nated. In welding, care must be taken to maintain uni- 
form thickness throughout. If a product is to be assem- 
bled, consideration must be given this when designing 
individual parts. Illustrated. E.J.V. 

Single cover-coat demands changes and control in 
enameling processes. G. L. Bryanr. Ceram. Ind., 24 
[6] 354 (1935).—In developing a one cover-coat process, 
the first requirement is a good grade of enameling iron 
which has been inspected and tested before use. Thorough 
cleaning and a hard pickling with thorough rinsing after 
each tank, a rigidly inspected ground coat, an ultra-opaque 
cover enamel, thorough drying before handling, and a 
close check on the weight of the sprayed enamel applied to 
the ware are other requirements for satisfactory results 

E.J.V. 

Small causes, large effects. H. Hermann. C ram., 
Verrerie, Email., 2 [3] 121-22 (1934).—Enamel frits 
stored in a room adjoining the iron-cleaning room led to a 
loss of brilliance and a poor color in the enamel due to the 
attack of the tin oxide and borax by the hydrochloiix acid 
fumes. M.H.B. 

Spoiled ware uf the foundry and its influence on enamel. 
V. Ya. ann I. S. Liteinoe Delo, 6 35-40 
(1935).—The chemical composition of cast irons for 
castings is discussed, and analyses of German, English, 
American, Czechoslovak, Austrian, and U.S.S.R. castings 
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are given. The defects encountered in cast-iron ware due 
to different causes (molding and casting, construction, 
and incorrect storing of the raw castings) are discussed in 
detail. A summary is given embracing twenty-one de- 
fects in iron castings used for enameling under the follow- 
ing headings: name of defect, cause, and its influence on 
enamel. A range of defects is illustrated (15 figs.). 
S.L.P. 
Tempering cast iron by means of nitrogen. A. N. 
Dosrowmpow AND N. Scuusni. Arch. Eisenhiitienwesen, 
8, 361-63 (1935). W.M.C. 
Vibration for eliminating orange peel. C. S. Hovpr. 
Enamelist, 12 [8} 24 (1935).—To overcome a wavy orange- 
peel surface, a vibrating machine using air vibrators in 
connection with a frame upon which parts to be operated 
are placed and fastened before vibrating has been de- 
veloped. Sprayed enamels gave better results when 
slightly more fluid than the standard specific gravity, 
while dipped ground coats responded readily to vibration 
at standard weight. A brief vibration period is used, 
care being required to prevent over-vibration which may 
produce a dull or semi-mat finish, while in some colored 
enamels the uniformity of the color is destroyed. E.J.V. 
Vitreous of cast iron. B.B. Kent. Foun- 
dry Trade Jour., $1 [956] 375-77 (1934).—A description 
of the wet process of cast-iron enameling is given in which 
careful control and cleanliness are practiced. The process 
is divided into (a) cleaning the castings, (b) preparing the 
liquid enamel, (c) spraying and drying the castings, and 
(d) fusing and firing. H.E.S. 
Vitreous enameling on cast iron and sheet steel. A. 
ENGLAND. Foundry Trade Jour., 51 [946] 207-10 
(1934).—A history of the development of cast-iron and 
sheet-steel enameling is given. E. predicts that the enamel 
industry of the future will be highly specialized, one 
plant making one article only, i.¢., a particular type of 
cooking ware, sink, etc. He suggests that the Institute of 
Vitreous Enamelers publish a proceedings containing 
definite information on enameling problems. H.E.S. 
White enamel for cast iron. L. Vie_naser. Email- 
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not intended for cooking ware because of the high lead 
content) is borax 16, feldspar 1.5, litharge 48, quartz 24, 
eryolite 5, fluorspar 1.5, and magnesium carbonate 4. 
Additions to the mill are pipe clay 7%, opacifier other 
than SnO, 7%, and borax 6%. If bubbles are formed, the 
lead content must be reduced and the additions to the 
mill increased by means of a ground frit (quartz and 
borax). M.V.C. 


Errata 


Hommelaya process of enameling. J. E. RosENBERG 
AND W. J. Batpwin. Ceram. Abs., 14 [6] 134 (1935).— 
In the second line, read “a compound of cobalt’”’ for ‘“‘a 
compound of steel.” EpIror 

Enamel. Icnaz Krempi. Ger. 601,992, Aug. 29, 1934; 
Ceram. Abs., 14 [6] 134 (1935).—In the last line, read 
“SnO,” instead of “‘nO,’’. Eprror 
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Combinations of enamel and sprayed metal. I. V. 
Brumpaucns. U. S. 2,004,567, June 11, 1935 (Sept. 8, 
1933). 

Light-reflecting devices for signs, signals, etc. SrocaL 
ENAMELS, Ltp., AND W.S. GRANGER. Brit. 427,833, May 
15, 1935 (Jan. 18, 1934). 

Manufacture of enamel opacifier. C. Arno_p (Har- 
shaw Chemical Co.). Brit. 427,850, May 15, 1935 
(July 9, 1934). 

Method of enameling. W. G. Martin (A. O. Smith 
Corp.). U. S. 2,004,632, June 11, 1935 (Jume 11, 1934). 
In the art of vitreous enameling ferrous metals by a wet 
process, the step of improving the physical properties of 
such an enamel when applied to non-enameling iron and 
steel stock consists in fusing the enamel in an atmosphere 
substantially devoid of free oxygen, water-vapor, and 
hydrogen and containing a mixture consisting principally 
of nitrogen, carbon dioxide, and carbon monoxide. 

Method of producing ornamental enamelware. A. C. 
Wetericu (Vitreous Enameling Co.). U. S. 2,002,806, ° 


_ May 28, 1935 (July 30, 1932). 


lerie, No. 12, p. 9 (1934); abstracted in Verre & Silicates Tile. Harry Marcu AND R. M. Cuesney (Porcelain 
Ind., 6 [4] 69 (1935).—The composition of a white enamel, Tile Corp.). U. S. 2,005,380, June 18, 1935 (Sept. 26, 
a single coat of which suffices for cast iron (used for pieces 1932). 

Glass 


Calculating fuel requirements of a continuous glass tank. 
J. W. Romic. Glass Ind., 16 [6] 169-70 (1935).—Four 
methods of calculating fuel requirements of a glass tank 
are listed. The method in which heat losses are computed 
by the use of thermal conductivities is explained in detail. 

E.J.V. 

Composition of glass. Viap. DaneS. Skidiské Rosh- 
ledy, p. 102 (1933).—In D.’s opinion, glasses are substances 
with a somewhat different molecular structure than that of 
solid crystalline substances. The intramolecular forces 
cause the formation of large molecular complexes of 
insufficient symmetry. It is a matter of opinion whether 
these complexes are called micellae (colloidal particles 
covered with a film of noncolloidal matter which has 
formed from them), macro-molecules (molecular agglom- 
erates formed by association of molecules at the tempera- 


ture of aggregation), or solvation aggregates (mutual 
solutions of different compounds, but no ideal solution; 
the electric charges of the components interact at high 
temperatures and the effect of this interaction may be 
compared .with the solvation of real liquid solutions). 
The properties and stability relations of glasses depend 
to a very high degree on temperature. R.B. 
Course in glassmaking. Optical glasses. ANON. 
Verre & Silicates Ind., 6 [4] 67-68 (1935).—The discovery 
of coal and its use in glass factories necessitated changes in 
furnace construction and the glass batch. The idea of 
replacing lime with lead oxide to improve the quality of 
the glass had remarkable consequences. Guinand dis- 
covered the means of making the industrial preparation of 
flint glass possible, and then Strass discovered the glass 
that bears his name. The composition and properties of 
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flint and crown glasses are given. IJbid., 6 [8] 141-44 
(1935).—Glass for chemical apparatus must be resistant 
to chemical agents and sudden changes in temperature; 
it must be hard to fuse and have a low alkali content and 
low coefficient of expansion. The composition and proper- 
ties of a Bohemian, Jena, Thuringian, and Pyrex-brand 
glass are given with a brief outline of the manufacture of 
thermos bottles, electric light bulbs, tubes for gages, etc., 
glass beads, glass thread, and “cotton.” M.V.C. 
Depth of heat penetration in molten glass with luminous 
and nonluminous flames. F. G. Scuwarse. Ind. 
Heating, 2 [2] 99-102; [3] 153-54; [4] 209-10 (1935).— 
The radiation differences of luminous and nonluminous 
flames are explained, and radiation laws and energy trans- 
mission in glass at elevated temperatures are discussed. 
Data are given for various colored glasses and for heat 
penetration in glass of different colors, and the effects of 
the temperature of glass on its transmission properties 
are investigated. Examples illustrate the use of data and 
curves. See also “Luminous—,” Ceram. Abs., 14 [5] 
124 (1935). M.H. 
Determining ferrous iron in glass. Snuiceyuxi SHINKAI 
AND Kusuniko Takanasur. Jour. Soc. Chem. Ind. 
[Japan], 38 [4] 133B (1935).—The source of error in 
Cooke’s method for the determination of ferrous iron in 
glass was thought to be the presence of As in glass and 
not HF as was formerly believed. To eliminate the 
AsF;, the solution was heated to 120 to 130°C in air, and 
the results, which were satisfactory, are given in a table. 
M.V.C. 
Determining iron and titanium in window glass. Gan- 


Tors, Leyeung, No&i, anp Scony. Verre & Silicates 


Ind., 6 [5] 78-81; [6] 97-99 (1935).—The gravimetric 
method, starting with the disintegration of alkaline car- 
bonates, yields results that are much too high. The sulfo- 
hydrofluoric method gives results which agree with those 
of the colorimetric methods. The most suitable method 
for the determination of iron in glass is the colorimetric 
process either by ferrocyanide and ferricyanide of potas- 
sium or by potassium sulfocyanide. For the determina- 
tion of titanium in glass, the colorimetric determination 
with hydrogen peroxide is preferred. The gravimetric 
determination gives satisfactory results but requires 
greater care and attention than the colorimetric process. 
Also in Bull. soc. chim., 43, 545 (1934). M.V.C. 

Diaphragm separators of glass silk for electric accumu- 
lators. Anon. Verre& Silicates Ind., 6 [6] 104 (1935).— 
Diaphragms of glass silk are perfect electric insulators and 
can be applied directly on the plates of accumulators which 
are thus prevented from buckling or disintegrating and 
whose life period is thereby increased. The porosity of 
glass silk separators does not hinder the free passage of 
electric ions or interfere with the normal functioning of 
accumulators. M.V.C. 

Effect of lithium oxide on thermal expansion of glass. 
Louis Navias. Jour. Amer. Ceram. Soc., 18 [7] 206-10 
(1935). 

Electrical exhibits at Leipzig Fair. G. A. Biume. 
Eng. Progress, 16 [4] 97 (1935).—Glass fused to ceramic 
materials produces gas- and liquid-tight joints. Glass 
windows can be fused in ceramic apparatus. Using glass 
as a medium, electrical conductors can be fused into 
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ceramic bodies. Photos of steatite sealed to lead glass 
are shown. Materials having a dielectric constant up to 
80 have been made using a titanium dioxide base. 
J.L.G. 
Filter fer obtaining light at wave-length 560 my. Kas- 
son S. Grsson. Jour. Research Nat. Bur. Stand., 14 [5] 
545-52 (1935); R.P. 786. Price 5¢. A new 4-component 
glass filter has been designed which isolates and transmits 
light at 560 my more effectively than previous filters. 
Two components of this filter are of Corning glass and two 
of Jena glass. R.A.H. 
Fine grinding of glass by means of sand and water. K. 
Portz.. Abstracted in Verre & Silicates Ind., 6 (6) 109- 
10 (1935).—Tests were made on an ordinary grinding 
machine on a homogeneous glass without tensions; an 
ordinary grinding sand with the addition of water during 
operation was used as abrasive. The results are given in 
tables, graphs, and formulas, and can be summarized as 
follows: The quantity of glass removed depends on the 
grinding pressure which must not exceed a certain limit; 
the rate of grinding between 2 and 6 m./sec. has no effect 
on the quantity of glass removed. M.V.C. 
Fundamental reactions in the formation of soda-lime- 
silica glasses. J. T. Howartnu, R. F. R. Sykes, anp W. 
E. S. Turner. Jour. Soc. Glass Tech., 18 [72] 290-306 
(1934).—Mixtures of fine-grained quartz, calcite, and 
sodium carbonate in the molecular proportions Na;CO, 
+ CaCO; + SiO,, Na;CO,; + CaCO, + 4Si0,, Na,CO, 
+ CaCO, + SSiO,, and Na,;CO; + CaCO, + 8SiO, were 
heated at temperatures ranging from 600 to 1400°, the 
rate of reaction being ascertained at intervals in the range 
from 600 to 900°. This rate increased rapidly with rise 
in temperature; thus for the Na,CO,; + CaCO, + 6Si0, 
mixture, the extent of decomposition was 9.5% in 100 
min. at 600°, 95% in 100 min. at 800°, and nearly 100% 
in 10 min. at 900°. The rate of reaction also increased 
with the proportion of silica present. In the lower tem- 
perature range, up to about 750°, the principal reaction 
was apparently the decomposition of calcite, but at 775°, 
when fritting occured at an appreciable rate, the reaction 
Na,;CO,-SiO, became prominent, as indicated also by micro- 
scopic examinations of the products of heating. The 
4SiO, mixture melted to a glass more rapidly than the 
6SiO, mixture. Experiments made with mixtures of 
commercial materials indicated that the rate of reaction at 
the lower temperatures remained about the same but, due 
to the larger grain size of the materials, became relatively 
slower as the temperature was_ increased. A.A. 
Glass bends like steel. Lissey-Owens-Forp GLass 
Co. Nat. Glass Budget, $1 (2) 3 (1935); Ceram. Ind., 24 
[6] 338-41 (1935); see “Tough—,” Ceram. Abs., 14 [3] 
67 (1935). M.C:S. 
Glass colors produced by rare earths. G. Hru. Glas 
& App., 15, 115 (1933); abstracted in Jour. Soc. Glass 
Tech., 18A, 199 (1934).—The colors produced by some of 
the rare earths have been known for some time, and Dross- 
bach recommended the use of neodymium or erbium as 
decolorizing agents at the end of the last century. Cerium 
or praseodymium in these materials imparted a bluish 
tint to the decolorized glass if the iron were in the ferrous 
condition, but gave good correction with ferric glasses. 
Rare earths intended for decolorizing should be free from 
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praseodymium. The special two-color effects were best 
obtained with mixtures of the oxides of Nd and Pr, since 
didymium contained them in the ratio of 3:1 to 6:1 instead 
of the necessary 4:3 to 3:5 (as described in Ger. 572,876 
(Ceram. Abs., 13 [2] 38 (1934)). 

Glass enters a new age. ARTHUR PouND. Allantic 
Monthly, 155 [6] 763-71 (1935).—A history and a de- 
scription of the Libbey-Owens-Ford Glass Co. are given. 

A.P. 

Glass in illuminating engineering and the determination 
of some of its fundamental properties. V. Crvrox’. 
Zprévy Ceskoslov. keram. spolecnosti, 10, 13 (1933).—Good 
qualities of illuminating lamps are described. Three- 
layer glasses, using crystal, opal, and crystal layers are 
most successful in diffusing the light and give good re- 
flection. Some photometers are described. The average 
efficiency of good Czechoslovak illuminating glass is 90 
to 95%. R.B. 

Glass as substitute for base metals. Zrener. (las & 
App., 16 [9] 77-78 (1935).—The many uses for which glass 
can profitably replace base metals in apparatus, utensils, 
etc., especially in the laboratory and shop, are discussed, 
and mechanical properties of glass and metals are com- 
pared. However, the importance of the necessity of 
working glass in such cases exactly as metals is pointed 
out. M.H. 

Glassmaking in Mexico. J.B. Nearey. Class Ind., 16 
[6] 171-73 (1935).—A detailed description of the Vidrien 
Monterrey, S.A., glass plant in Monterrey, Mexico, is 
presented. Glass bottles, tableware, laboratory vessels, 
and plant glass in all colors are made here. Illustrated. 

E.J.V. 


Insulating properties of amber, silica glass, and sulfur 


in dry and moist air. W. Gnann. Physik. Z., 36 [7] 
222-30 (1935).—New determinations of the dielectric 
characteristics have been made. The electric insulating 
properties of silica glass equal those of amber in dry air, 
but they are inferior in moist air. Sulfur is preferred 
when drying is not possible. W.M.C. 
Kinetic theory of glassy state and abnormal properties 
of glass. O. K. Borvinxin. Trans. 
Congr., 2 [1] 451 (1935).—The glassy state is a general 
property of matter. The abnormal properties of glasses 
are general properties of substances in the glassy state. 
In the abnormal interval, aggregation of the molecules of 
liquid takes place accompanied by the loss of forward 
motion of the molecules. The change of physicochemical 
properties of glasses in the abnormal interval follows the 
Maxwell curve of distribution. The abnormal interval 
is a result of different velocities of motion of separate mole- 
cules of liquid. At a viscosity of 10"', all substances in the 
glassy state are in corresponding states; therefore a 
connection between melting temperature and 7» = 10" 
is observed. Below T = 10"*, the process of crystalliza- 
tion is impossible. Below T = 10%, from the ki- 
netic point of view, the molecules of glass are in the 
same position as in crystals and therefore may reveal 
elastic properties, brittleness, etc. S.L.P. 
Largest telescope mirror of forty years ago. FRANK W. 
Preston. Glass Ind., 16 [6] 178-79 (1935).—In 1895 the 
Standard Plate Glass Co., Butler, Pa., cast a 62-in. blank 
to be made into a telescope mirror. John Peate, an 


Ceramic Abstracts 


Sixth Mendeleiev — 


Vol. 14, No. 8 


itinerant preacher, using apparatus and machinery of his 
own devising, ground and polished the glass in a little over 
two years. The calculations were made by Peate and 
when the lens was moved to the Smithsonian Institute in 
1934, experts of the Geophysical Laboratory and of Mt. 
Wilson Observatory said that it could be used with perfect 
satisfaction today if properly mounted. Illustrated. 
E.J.V. 
Materials for glass molds. ANoNyMous. Glass Ind., 16 
[6] 180-81 (1935).—A glass mold material should (1) be 
close grained and of a uniform texture, (2) be able to re- 
sist pitting and scaling even when operated at tempera- 
tures around 1500°F, (3) not warp or show excessive growth 
during use at normal operating temperatures, (4) possess a 
high thermal conductivity, (5) be easily machineable by 
both hand and machine methods, and (6) be economical. 
Types of iron and alloys used for glass molds are discussed. 
E.J.V. 
Physicochemical reactions in the mechanical working 
of glass. Jacgues Wor. Cram., Verrerie, Email., 2 
[3] 109-14 (1934).—Mechanical engraving or frosting of 
glass is accomplished by sandblasting or by friction with a 
grinding material. A chemical reaction results between 
the water used for grinding and the glass, the reaction 
varying with the type of glass used. Strains are fre- 
quently set up in the glass due to localized heating while 
grinding. M.H.B. 
Properties of mixed alkali-lime-silica glasses containing 
lithia, soda, potash, and rubidia. S. C. WATERTON AND 
W. E.S. Turner. Jour. Soc. Class Tech., 18 [72] 268-85 
(1934).—Using purified materials, four series of glasses 
were prepared having the general formula, 75 SiO, 10 
CaO, 15% (R’,0 + R”",O), in which the mixtures of alka- 
lis used were, respectively, (Li,O + Na,O), (LO + K,O), 
(Na,O + K;O) and (K,0 + Rb,O), and in which each 
oxide content varied from 0 to 15%. The curves relating 
composition with density and thermal expansion, respec- 
tively, were, in the first three cases, composed of two 
intersecting straight lines; the change of direction was 
most marked in the first series containing the oxides of 
lowest molecular weight. The breaks occurred at the 
molecular ratios LipO:2Na,O0, LiO:2K,0, and Na,O: K,O. 
The corresponding curves for the (K,O + Rb,O) glasses 
were continuous straight lines. The Li,O-containing 
glasses had the greatest coefficients of expansion, the 
other oxides in diminishing order being Na,O, K,.O, and 
Rb,O. The expansion curves for the glasses containing 
LixO, Na,O, and K,O included three transition points, 
except for the 15% K.O glass which, together with the 
(K:0 + Rb,O) series, showed two transition points. The 
softening point of the glasses rose in the order Li,O, Na,O, 
K,0, and Rb,O. A glass containing 15% Cs,O could 
not be melted even at 1650°. A.A. 
Rate of melting and refining of alkali-lime-silica 
glasses containing both soda and potash. W. MAsKILL 
AND ‘W. E. S. Turner. Jour. Soc. Glass Tech., 18 [72] 
286-89 (1934).—Meltings of a series of glasses of the com- 
position 75Si0O,, 10CaO, 15% (Na,O + K,O) indicated 
that the rate of melting was a maximum when both alkaline 
oxides were present, although the refining of such glasses 
did not occur more quickly than in the case of the soda- 
containing glass. The glass containing potash required a 
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temperature of only 1500° for satisfactory melting and 
refining when melted in covered pots. The glasses con- 
taining both alkalis had better working properties than 
those containing either soda or potash alone, the most 
satisfactory glass being that which contained equal pro- 
portions by weight of soda and potash. A.A. 
Rate of setting of glass during working. I. I. Krrar- 
GORODSKIT AND N. W. Sotomin. Jour. Soc. Glass Tech., 18 
[72] 323-35 (1934).—As a measure of the rate of setting 
of glass the symbol, Z, was suggested, corresponding tc 
the time interval during which the viscosity increased 
from the initial to the final value while the glass was being 
worked. Two colorless glasses of high and low heat ca- 
pacities, respectively, were studied; the former glass had a 
lower thermal conductivity than the latter. The values 
of Z in seconds under the conditions of experiment were 
126 and 117. Glasses colored with cobalt, ferric, and 
ferrous oxides cooled more quickly on the stirface due to 
their greater radiating powers. A _ glass containing 
manganese oxide differed little from the colorless glass. 
For each of the colored melts the base glass was the latter 
of the two mentioned above. A.A. 


Reflections. Terpes. C:ram., Verrerie, Fmail., 2 
[12] 514 (1934).—T. assails the glass industry for using old 
methods. M.H.B. 


Selenium: its use in decoloring glass. R. D. anp L. F. 
Verre & Silicates Ind., 6 [7] 118-20; [8] 137-40 (1935).— 
The color produced by selenium in glass varies according 
to the degree of oxidation; from colorless it turns to rose, 
then to brown, and finally becomes colorless again. The 


purest tint is given by elementary selenium in neutral 


atmosphere. The behavior of selenites, selenides, and 
selenium under different conditions and in different glass 
batches is given in detail. M.V.C. 


Sioto in glassmaking. ANon. Verre& Silicates Ind., 6 
[6] 104-106 (1935).—Sioto, a pulverized commercial 
product, is a silicate with an alkali, alumina, baryta, and 
boric acid base which is added as a raw material to facili- 
tate fusion and refining. It may partly replace potash, 
soda, or even borax. Tests on its use in different glass 
batches are described, and the results obtained and the 
properties of Sioto are given. M.V.C. 


Spun glass as insulating material. Jack BRooks. 
Ceram. Ind., 24 [6] 353 (1935).—Results of low-tempera- 
ture and heat-loss tests on spun glass or glass silk as an 
insulating medium compare well with those of older types 
of insulating material. It is not affected by extremes of 
cold and has resisted processes of disintegration at 1100°F. 
Its use obviates frequent renewal of the insulating media 
due to vibration and, being nonhygroscopic, it resists corro- 
sion to a high degree. It is also valuable as a sound- 
insulation medium. The method of manufacture is de- 
scribed. E.J.V. 

Symposium on standardization of glassware. ANON. 
Céram., Verrerie, Email., 2 [11] 489-90 (1934).—A 
symposium on the standardization of glassware was held 
in France in October, 1934, under the direction of M. 
Cellerier. No proceedings are given. M.H.B. 


Time factor in testing glassware. F. W. PRESTON. 
Jour. Amer. Ceram. Soc., 18 [7] 220-24 (1935). 


Glass 


BULLETIN 


Standard specifications for scientific glassware. ANON. 
Brit. Standards Inst. Bull., Nos. 571 and 572, London, 
1934. Price 2s each. Reviewed in Analyst, 60, 42 
(Jan., 1935).— Bulletin No. 571 refers to distillation flasks 
and No. 572 to ground glass joints. H.H.S. 


PATENTS 


Annealing sheet glass. W. L. Monro (American 
Window Glass Co.). U. S. 2,002,544, May 28, 1935 (Sept. 
8, 1934). 

Apparatus for drawing glass. W. O. Amsier (Simplex 
Engineering Co.). U.S. 2,003,525, June 4, 1935 (Nov. 1, 
1933). 

Apparatus for manufacturing vitreous products by 
drawing or rolling. Soc. ANON. DES MANUFACTURES DES 
GLACES ET PRODUITS CHIMIQOUES DE Srt.-GopBarn, CHAUNY, 
et Crrey. Brit. 428,198, May 22, 1935 (Dec. 14, 1933); 
addition to Brit. 400,472, Nov. 1, 1933. 

Automatic glass feed. C. G. HiLcGeNpERG ANp C. B. 
GaRwoop. Brit. 428,123, May 22, 1935 (Nov. 9, 1934). 

Decorated glass article. E. C. Lermic (Corning Glass 
Works). U.S. 2,002,900, May 28, 1935 (Jan. 6, 1933). 

Fused bifocal lens. E. Cu_ver anp A. H. Emerson. 
Brit. 427,736, May 15, 1935 (Oct. 20, 1933). 

Glass feeder. R. A. Curmcore (McLaughlin Glass 
Co.). U. S. 2,005,494, June 18, 1935 (Jan. 17, 1933). 
Tuomas Strennouse (Hazel-Atlas Glass Co.). U. S. 
2,003,058, May 28, 1935 (Oct. 29, 1932). 

Glass-grinding machine. M. R. ANp R. 
A. Fontaine. U. S. 2,003,905, June 4, 1935 (Sept. 13, 
1932). 

Glass-transfer apparatus. J. C. E. Scuwap (Hazel- 
Atlas Glass Co.). U.S. 2,004,349, Jume 11, 1935 (June 
13, 1933). 

Glass-feeding apparatus. Davin Srennovuse (Hazel- 
Atlas Glass Co.). U. S. 2,004,017, June 4, 1935 (Aug. 5, 
1932). 

High-speed bottle making process. H. W. INGLE 
(Hartford-Empire Co.). U. S. 2,003,940, Jume 4, 1935 
(Jan. 22, 1932). 

Laminated glass. J. C. Zora (Duplate Corp.). U. S. 
2,003,330, June 4, 1935 (Feb. 17, 1934). 

Laminated glass and process of making. B. J. Denn1- 
son (Duplate Corp.), U. S. 2,005,075, June 18, 1935 (Aug. 
18, 1934). E. L. Frx anp B. J. Dennison (Duplate 
Corp.), U. S. 2,003,288, June 4, 1935 (June 28, 1934). 

Method and apparatus for drawing glass. W. J. 
Woops (Corning Glass Works). U.S. 2,002,875, May 28, 
1935 (May 24, 1933). 

Method and apparatus for making glass articles. H. A 
FISHER AND J. P. Linpsay. U. S. 2,005,519, Jume 18, 1935 
(July 6, 1933). 

Method and apparatus for production of glass wool, etc. 
W. W. Trices (Owens-Illinois Glass Co.). Brit. 428,720, 
May 29, 1935 (March 2, 1934). 

Methods of manufacturing mirrors. NAAMLooze VEN- 
NOOTSCHAP GLOEILAMPENFABRIEKEN. Brit. 
427,860, May 15, 1935 (Sept. 19, 1933). 

Manufacture of safety glass. G. B. Extis (Soc. des 
usines chimiques Rhone-Poulenc), Brit. 428,548, May 29, 
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1935 (Nov. 27, 1933). C. W. Bonnrxsen (Protectoglass, 
Ltd.), U. S. 2,004,518, June 11, 1935 (Sept. 23, 1933). 

Process and apparatus for bending glass sheets. R. A. 
Miter (Pittsburgh Plate Glass Co.). U. S. 2,003,383, 
June 4, 1935 (Dec. 18, 1933). 

Process for making plate glass. FRepeRick GeLSTHARP 
anv W. G. Kovupat (Pittsburgh Plate Glass Co.). U. S. 
2,003,289, June 4, 1935 (June 30, 1933). 

Rotating basins forming gathering chambers annexed to 
glass furnaces. Soc. ANON p’&TUDES ET DE CONSTRUC- 
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TIONS D’APPAREILS MECANIQUES POUR LA VERRERIE. 
Brit. 427,874, May 15, 1935 (Sept. 20, 1934); addition to 
Brit. 412,847, July 11, 1934. 

Suction glass gathering device. P. L. Geer, H. A. 
Moore, AND W. A. Morton. U. S. 2,002,889, May 28, 
1935 (April 7, 1932). 

Warning lights for use on electrically propelled road 
vehicles. SunpeAM Moror Car Co., Lrp., anp G. 
MatrTHews. Brit. 428,547, May 29, 1935 (Nov. 27, 1933), 


Structural Clay Products 


Bricklayers needed. E. F. Gattacuer. Brick Clay 
Rec., 86 [5] 171-72 (1935).—G. points out that the ranks 
of bricklayers have been depleted during the building lull 
and no newcomers have come in. Ways for replenishing 
the supply are suggested. E.J.V. 

Combating frame cracks in brick. N. Naumov. 
Stroitel. Material., No. 10, pp. 13-17 (1934).—In brick 
dried in artificial driers, cracks that form in the places 
where the brick repose on the frames are a serious problem. 
The formation of cracks can be explained by the fact that 
the parts lying on the framework dry more slowly because 
it is more difficult for air to reach them. To facilitate air 
circulation, the framework was strewn with sawdust, 
which reduced the number of cracked brick from 80% to 
20 to 40%. P.B. & E.S. 

Drain tile for arid farm lands. J. H. Srour. Brick 
Clay Rec., 86 [5] 168 (1935).—The possibilties of drain 
tile for use in sub-irrigation systems provide a new market 
which is discussed and recommended to drain-tile manu- 
facturers for study. E.J.V. 

Gas permeability of building materials. P.S. Frioso- 
FOV AND I. G. Ermmova. Stroitel. Material., No. 10, pp. 
41-46 (1934).—Experiments with different building ma- 


terials showed that there is no direct proportional depend- — 


ence between air permeability of the sample tested and its 
size and the pressure of the air. A higher humidity con- 
tent of the material leads to a lowering of its permeability 
to air. Standard materials and standard samples should 
be taken for the tests. The following formula can be used 
HP-S 
where L = liters of gas passed in 1 hr., D = thickness 
of sample in m., H = time in hr., P = air pressure of the 
water column in mm., and S = area of section of sample 
in sq.m. The final result is obtained from an average of 
five measurements. P.B. & E.S. 
Paving brick. J. ANpR& Lavercne. Rev. mat. constr. 
trav. pub., No. 296, pp. 81-85 B (1935).—-Absorption tests 
on paving brick were made according to German, French, 
and American standards; the results differed with the 
norm or standard considered. The differences may be 
slight for loose-textured materials, but they are of great 
importance in the case of a material with a dense texture, 
i.e., vitrified material. Preliminary immersion was 
found useless, even harmful, as it hinders the results de- 


for computing the rate of air permeability: g = 


sired. Norms and standards rarely give absolute total 
impregnation. M.V.C. 
Practical clayworking. XX (conclusion). 
Brit. Clayworker, 44 [517] 40-41 (1935).—It is proposed to 
show how the works’ cost of manufacture is affected by the 
most modern labor- and fuel-saving equipment. Costs of 
wire-cut and semidry methods of brick manufacture are 
dealt with. For Part XIX see Ceram. Abs., 14 [3] 79 
(1935). R.A.H. 
Production and use of paving brick. G. F. ScuLzs- 
INGER. Can. Engr., 68 [23] 9-13 (1935).—After a com- 
parison of old and new methods of brick paving, S. shows 
that the modern design calls for a thinner brick course. 
The most -recent developments include (1) vertical-fiber 
lug-type of paving brick, (2) surface-removal method of 
filler application, and (3) de-airing process of paving 
brick manufacture. Illustrated. E.J.V. 
Reinforced brick masonry lintels. J. F. NicHo.. 
Brick Clay Rec., 86 [5] 160-64 (1935).—Details of the 
designs and construction of reinforced brick masonry 
lintels of three types, running bond, soldier, and rowlock, 
are presented. Reinforced brick masonry in place of 
structural steel will save money and lower the costs of the 
brick house construction as compared to frame houses. 
Illustrated. E.J.V. 


BOOK 


Diatom-Tripoli Brick. KosnHurnrkov. All-Union Inst. 
of Specifications and Standards of Bldg. Ind., Moscow, 
1932. 39 pp. Price 2R. The description of the light- 
weight diatom-tripoli brick includes the definition, output, 
uses, export, import, raw materials used and method of 
manufacture, properties, tests, storing, and packing. 
Two All-Union standards, (1) lightweight clay-tripoli or 
tripoli brick and (2) common-clay brick, are appended. 

S. I. PeRKAL 


PATENTS 


Brick, tile, slabs, etc., for building or decorative pur- 
poses. H. F. Hancuer. Brit. 427,730, May 15, 1935 
(Sept. 29, 1933). 

Means for manufacturing brick, tile, building blocks, 
etc. J. H. Pappon anp C. G. W. Warp. Brit. 427,734, 
May 15, 1935 (Oct. 19, 1933). 


Refractories 


Refractories 


Brick mason and the brick. Henry D. Tyson. Blast 
Fur. Steel Plant, 23 [6] 408-10 (1935).—T. discusses the 
changes in shapes, brands, and types of brick for steel 
plant masonry. He points out reasons why a brick mason 
should inspect refractories for steel furnaces, and recom- 
mends the 9- x 4'/,- x 3-in. brick as the ideal size. 
Carrying a stock of varied sizes often helps to speed up a 
repair job as it saves cutting and fitting. The ideal re- 
fractory for steel furnaces is still to be developed. 

E.J.V. 


Brick from tubular kiln sinter magnesite. P. M. 
MUSIENKO. Ogneuporui, 2 [12] 37-40 (1934).—It has 
been assumed that magnesite brick can not be produced 
from sinter magnesite fired in tubular kilns, only those 
fired in shaft kilns giving satisfactory results. MM. demon- 
strates that, after an appropriate grinding of the sinter 
magnesite (or working up with pans of the fraction 0 to 1 
mm.), good brick can be obtained, but clay must be added 
to the mass to lend it plasticity during the pressing opera- 
tion. P.B. & ES. 

Cracks in blast-furnace refractories. V.M. Srreerz. 
Ogneuporui, 2 [12] 17-28 (1934).—The investigation of 
the causes of cracks in blast-furnace refractories showed 
that when porous grog with a water-absorption capacity of 
over 12 to 12.5% is used in the production process, it 
must be watered before crushing. This eliminates ab- 
sorption of water from the mass, leading to a lowering of 
the plasticity of the latter when stored; otherwise, the 
pressing should take place immediately after the issuance 
of the mass from the auger machine. P.B. & E.S. 


Development possibilities of special refractories. Fritz 
HARTMANN. Ber. deut. keram. Ges., 16 [1] 36-44 (1935).— 
A brief discussion is presented of (1) the possibilities of 
improving refractories from the maker’s viewpoint, (2) 
preparation, forming, and firing of raw materials, (3) 
fused refractories, (4) codperation with the users, and (5) 
works statistics and control. The possibilities of develop- 
ment of chrome ore, dolomite, zircon, silicon carbide, 
sillimanite, bauxite, corundum, and cast refractories are 
also taken up. EJ.V. 

Dry-pressed brick plant of the Kuznetzk iron and steel 
combine. P. D. Gontrcuar. Stroitel. Material., No. 1, 
pp. 9-17 (1935). P.B. & E.S. 

Effect of repeated firing on the specific gravity and 
microstructure of some aluminum-silicate minerals. F. 
H. Ripe Anp A. B. Pecx. Jour. Amer. Ceram. Soc., 18 
[7] 193-98 (1935). 

Experiences with new types of highly refractory ma- 
terials in open-hearth furnaces. A. Hecer, A. SONNTAG, 
AND M. LEINEWEBER. Siahi & Eisen, 55 [10] 265-76 
(1935).—Comparisons under actual plant conditions have 
been made between various types of ordinary silica and 
magnesite brick and eight new types of brick containing 
mainly magnesite and (or) chrome ore. Extensive data 
are presented of the properties of all materials tested. It 
was found that the furnace construction may be adapted 
eventually for the use of these new refractories. An 
outlook for operating open-hearth furnaces using the new 


materials is given. An extensive discussion is given on 
experiences with various new materials in plant work. 
W.M.C. 

Experiences with special types of refractories. F. W. 
Morawa. Stahl & Eisen, $5 [8] 201-206 (1935).—M. 
investigated special types of refractories in open-hearth 
furnaces, such as magnesite and chrome-ore brick manu- 
factured by various concerns. Data are presented regard- 
ing corrosion behavior, length of service, and costs. Such 
refractories may often be used economically in open-hearth 
furnaces. W.M.C. 

German crucible graphite. Erich Bucnnoirz. Ber. 
deut. keram. Ces., 16 [1] 19-26 (1935).—Amorphous 
graphite is found in Czechoslovakia, Austria, Mexico, 
Italy, and Korea, while crystalline graphite is obtained 
mainly from Ceylon, Germany, Madagascar, and Norway. 
The crystalline graphites are used for ceramic purposes. 
Chemical compositions of Bavarian and Madagascar 
graphites are given and discussed. The development of 
the German graphite industry is outlined. Illustrated. 

E.J.V. 

Glasshouse superstructure material. W. L. Fasianic. 
Jour. Amer. Ceram. Soc., 18 [7] 211-19 (1935). 

Kyanite as a high-refractory raw material. G. L. 
EFREMOV. Ogneuporui, 3, 135-40 (1935).—An 87% 
concentrate of kyanite and high sintering clay was 
fired at over P.C.E. 14. The best composition of the 
charge was 60% kyanite and 40% clay. A satisfactory 
product was obtained, but the beginning of deformation 
under load was at 1425°, and the water absorption, 15%. 
The firing temperature must therefore be higher than cone 
14. Kyanite should be finely ground (0.3 mm.) and the 
firing of kyanite must be done in kyanite saggers at the 
temperature of firing of the finished product. Kyanite 
masses can be used as protective coatings. The clay 
content in the masses should be lowered. P.B. & E.S. 

Linings for rotary furnaces. J. DAuTREBANDE. Rev. 
mat. constr. trav. pub., No. 305, pp. 37-41 (1935).—The 
causes of the destruction of clinker cement linings of rotary 
furnaces are dealt with. D. concludes with instructions 
for the manufacture, placing the blocks, choice of ma- 
terials, and firing, which will prolong the life period of the 
blocks. M.V.C. 

Methods of evaluation and technological classification of 
quartzites. G. V. KuKoLev. Ogneuporui, 3 [1] 7-16 
(1935).—For the technological evaluation and classifica- 
tion of quartzites the following characteristics are of es- 
sential value: (1) total chemical composition, (2) chemi- 
cal composition and quantity of incidental impurities, 
(3) mechanical properties, (4) porosity, (5) behavior of 
lump quartzites on firing; extent of regeneration, change 
of structure, and behavior during the firing of the brick 
made from the given quartzite. Based on these character- 
istics, the quality of quartzites of the Ukrainian deposits 
and of some of the Ural deposits has been evaluated, and 
data on the above characteristics of these quartzites are 
shown in several tables. The classification is divided into 
the following groups: (1) slowly regenerating quartzites: 
(a) those retaining their dense structure after firing, 
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(6) those becoming friable and easily crumbling; (2) 
quartzites demonstrating a retarded regeneration: (ca) 
dense, (6) comparatively porous; (3) quartzites with a 
medium speed of regeneration: (a) dense, (b) compara- 
tively porous and very porous; (4) quickly regenerating 
(porous) quartzites. Characteristics of each grade are 
given. P.B. & ES. 
Open-hearth furnace design and control. V.H. Lecc. 
Jour. Inst. Fuel, 6 (30) 349-57 (1933).—The importance of 
regulating the flow of both gas and air to the furnace and 
the waste gas from the furnace, as a means of speeding up 
furnace production, economizing in refractories, and 
saving fuel is stressed. Experiments are described in 
which the flow of air, gas, and waste gases was 
measured on a number of furnaces and compared. A new 
method is described whereby air infiltration through the 
regenerator walls can be directly measured. One of the 
chief obstacles to the flow of air and gas is the checker 
employed in regenerators, and the results of investigations 
carried out in an experimental regenerator to determine 
the resistance of various checker settings in common 
use are given. H.E.S. 
Producing brick from a silica mass by the ramming 
method. R.M. Gurvicu Anp S. M. Rozensuir. Siroi- 
tel. Material., No. 1, p. 31 (1935). P.B. & ES. 
Production of electrically fused cast mullite refractories 
in the U.S. A. S. I. Perxat. Ogneuporui, 3 [1] 53-59 
(1935). P.B. & ES. 
Quartzites partially replaced by sand in silica brick pro- 
duction. I. S. Smerjyansky, V. I. Tokarev, anp I. P. 
RozHKov. Ogneuporui, 3, 103-109 (1935). P.B. & E.S. 
Red hearts in fire brick and fireclay shapes. C. M. 
Dopp ann S. R. B. Cooke. Claycraft, 8 [8] 324 (1935).— 
By means of mineragraphy (the study of opaque or semi- 
opaque minerals in polished sections), the authors have 
determined the chemical reactions and physical changes 
within a cored brick. Red coring is the result of improper 
firing conditions which do not permit the ware to oxidize 
completely. The large amount of water carried into the 
kiln in the ware (45 T. to each 100,000 brick not being 
unusual) requires that a long water-smoking period be 
held. Unless this period is properly completed, the ware 
in the bottom of the kiln is subjected to a rapidly rising 
temperature immediately upon the removal of all the 
water, and the rate is usually such that oxidation may be 
only just begun when vitrification begins, after which 
oxidation is either very slow or completely stopped. 
M.C.S. 
Refractories in Germany. A. A. Gusinskil. Ogneu- 
porui, 3 [1] 60-64 (1935).—Observations on the uses of 
refractories (especially of highly refractory materials) 
made during a tour in Germany are given. Descriptions 
and chemical analyses of samples of ‘“‘Radex’”’ (Ceram. 
Abs., 14 [5] 117 (1935)), ‘“‘Rubinite,” and “‘Radex E,’’ are 
given. P.B. & E.S. 
Refractories with an increased grog content produced 
by the air-ramming method. I. T. Eremeev anp V. M. 
SrRELETz. Ogneuporui, 3 [1] 41-47 (1935).—The mold- 


ing of refractories with a high content of grog proved 
possible. It is most expedient for large simple shapes with 
a limited quantity of clay binding (15 to 20%). 

P.B.& E.S. 
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Refractory brick with low-fired grog. S. Giepov. 
Ogneuporui, 3 [1] 25 (1935). P.B. & ES. 
Refractory brick with low-fired grog. E.K. Ke_er aNp 
V. P. Zeczupa. Ogneuporui, 3 [1] 26-34 (1935).—An 
investigation undertaken under plant conditions showed 
the possibility of obtaining satisfactory grog refractories, 
even of large shapes (for blast furnaces), with grog fired at 
low temperatures (up to 800 to 850°). Accurate drying 
and a slow rise of the firing temperature of the brick in 
the interval 900 to 1300° are essential. The use of low- 
fired grog results in brick with a higher density and better 
mechanical properties and with fewer cracks. The ef- 
ficiency of the method consists in lowering fuel and grind- 
ing costs. Slag-resisting refractories could be expediently 
produced by this method; its use for the production of 
glass-furnace blocks, stoppers, and other refractories for 
steel casting should be investigated. P.B. & ES. 
Repairing a large smelter chimney injured by spalling. 
Joun E. Lanninc. Trans. Amer. Inst. Mining Met. 
Eng., 106, 282-96 (1933).—L. describes the failure of a 
large modern brick chimney to such an extent that its 
safety was vitally impaired, the investigation of its con- 
dition, methods of restoring satisfactory strength to the 
structure, and the installation of an acid-proof lining. The 
total cost of repair was approximately 40% that of a 
new acid-proof chimney. A.P. 
Resistance to softening under load at high tempera- 
tures. Serr Konpo anp Sarn-icar Suzuxr. Jour. Soc. 
Chem. Ind. [Japan], 38 [4] 129B (1935).—The fact that 
the softening point under load of most ceramic products 
decreases regularly is explained according to the law of 
Clasius-Clapayron, and the formula 1 = Ce’, which 
presents the relation between the softening point, the 
refractory degree, C, the charge, », and a constant, &, 
is discussed. A method of calculating the resistance to 
softening under load at high temperatures can be intro- 
duced here. M.V.C. 
Shokshino quartzites. I. S. Smerjansky. Ogneu- 
porui, 2 [12] 8-14 (1934).—The possibility of producing 
silica brick from quartzites of the Shokshino deposits 


' (Carelia) is discussed. The chemical composition of these 


quartzites is as follows: SiO, 96.88 to 97.21, Al,O; 1.00 to 
1.41, Fe,O; 0.40 to 0.83, CaO 0.04 to 0.32, MgO traces to 
0.17, K,O 0.32 to 0.38, ignition loss 0.34 to 0.44. In- 
vestigations have been undertaken by the Leningrad 
Institute of Chemical Technology and the Ukrainian 
Refractories Institute. The positive results of the former 
are being criticized. P.B. & E.S. 
Silica brick from Ocheretino quartzites. I. S. Smet- 
JANSKY, V. I. ToKAREv, AND I. P. RozHKov. Ogneuporui, 
3 [1] 17-24 (1935); see also “Quartzites—” Ceram. Abs., 
14 [4] 100 (1935). P.B. & E.S. 
Sulfite-cellulose lye substituted for molasses. P. P. 
BuUDNIKOFF AND N. S. Kassian. Ogneuporui, 3, 98-100 
(1935).—A plant investigation of the use of concentrated 
sulfite lye demonstrated the possibility of obtaining satis- 
factory silica brick, the mechanical strength obtained 
being even greater than usual. The specific weight fell. 
Lye should be used in a proportion of 0.5%; when intro- 
ducing sand to the charge it can be raised to 0.8 to 1%. 
P.B. & ES. 
Sulfite-cellulose lye instead of molasses. I. S. Smet- 
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JANSKY. Ogneuporui, 3, 100-102 (1935).—Another in- 
vestigation demonstrated that lye used even in addition to 
2% of lime in a proportion of 0.125 to 0.25% gives quite 
satisfactory results, raising the strength of brick pressed 
on Buckau presses before firing. The mineralogical struc- 
ture of the brick is in no way influenced. P.B. & E.S. 
Twelve years’ research on the thermal conductivity of 
refractory products at high temperatures. A. GRANGER. 
Céram., Verrerie, Email., 2 [8] 341-44; [9] 381-86 
(1934).—Thermal expansion is measured by the use of 2 
calorimeter which measures the quantity of heat flowing 
through the body, by thermocouples which measure the 
temperature rise, or by measuring the linear diffusion. 
Results are as follows: (1) With silica and clay the con- 
ductivity increases with the temperature. (2) With 
magnesite the conductivity does mot increase. (3) 
The conductivity of clay and silica are similar, magnesite 
being four or five times as great. (4) The conductivity 
of pure silicon carbide is constant between 650 and 1350°; 
it increases with the temperature in bonded silicon carbide. 
(5) The conductivity of refractory products decreases 
with an increase in clay. (6) The conductivity of clay is 
approximately inversely proportional to the porosity. 
(7) At a given temperature the conductivity of silicon 
carbide increases with the quantity of heat transmitted; 
clay is independent of the heat transmitted. (8) The 
fusion temperature tends to raise the conductivity. 
Several figures for different refractories are given. 
M.H.B. 


BIBLIOGRAPHY 


Refractory References (Feuerfest Kartothek). Edited 
by L. Litmysxy. 25,000 cards (size 4'/, x 5’/s inches). 
L. Litinsky, Leipzig, 1935. Price 1800 M., postage extra. 
This bibliography includes references to all refractory 
literature of the world published from 1920 to 1934, in- 
cluding articles, books, patents, publications of firms, 
data, etc. A cross-index of more than 3000 words is 
provided. ‘These cards represent a work of a magnitude 
and completeness never before offered in this field. In 
addition to the original source each card notes the places 
in which the article in question has been republished, when 
this is the case. Litinsky, who also issues the Referat- 
kartei der Silikatliteratur (See Bull. Amer. Ceram. Soc., 
p. 174 (June, 1934)), is well known for his publications in 
this field. 


BOOKS AND BULLETINS 


Blast-furnace linings. I. Replies to a questionnaire 
circulated to iron manufacturers. A. T. Green. Iron 
and Steel Inst. Special Rept., No. 7, 29 pp. (1934).—G. 
gives a detailed discussion of the replies to the following 
questionnaire: 

Section A: Refractory materials used 
(1) From what district or firms do you draw your sup- 
plies of brick for blast-furnace linings? 
(2) Do you specify different materials for the different 
zones of the furnace? Give details. 
(3) What are the analyses of the brick you use? 
(4) Do you specify a maximum “iron content” in the 
lining material? State this maximum and why you 


specify this figure. 
(5) Do you specify any particular conditions of manu- 
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grating, hand- 


erences in the durability of 
process of 


af 


strength, 

-contraction or expansion at 1350° or 1410°. 
ete.? Give details. 

(8) Do you line your furnaces with large blocks? 
thickness. 


maximum 
(9) Do you line your furnace with small brick? 
size and your experience of their use. 

(10) Do you adopt measures to protect refractories from 
the influences of weather during storage and prior 
to relining? 

(11) Do you specify characteristics of the jointing cement 


State 


State 


Section B 
(1) Have you any phenomenal instances of failure of 
blast-furnace linings on which you care to give par- 
ticulars and your own opinions to the Committee? 
(2) Do you believe in steel or cast-iron protection for 
— in the top of the furnace? State type and give 
e 
(3) What is at opinion of the effect of the bell diameter 
on linings and what is your practice? 
(4) sean you any opinions on the character of the fur- 
nace lines with regard to the wear of the linings? 
(5) What is your experience of — vs. hand 
charging in its effects on blast-furnace linings? 
(6) Do you use bosh tuyéres? Have you any informa- 
tion as to deleterious effects of such tuyéres upon the 


(7) Have you any experience with stack cooling? De- 
scribe the type and state the effect of this cooling on 
the life of the lining. 

(8) An you able to screen the breeze from your coke, 

what is your experience of its effect on the sizing 
of materials on linings? 

(9) py Rahn experience on the effect of the sizing 


mat 

(10) Do you consider t varying the grade of the iron 
produced by the furnace has any deleterious influence 
on the linings? 

(11) Have you any experience on the addition of (a) 
steel turnings, (b) scrap metal, (c) basic slag to the 
charge? Do you consider that this addition has a 
scouring action on the lining? 

(12) The Committee would be pleased to receive informa- 
tion concerning the durability of furnace linings not 
contained in these questions, ¢.g., the use of carbon 


Section C 
(1) Do you take measurements of your furnace linings 
after blowing out? Have you available any such 
drawings relating to your last furnace relined? 
(2) Can you let the Committee have drawings showing 
the principal features and dimensions of this furnace 
at the commencement of the campaign? 
Could you give the history of this campaign? In 
this answer it is desirable to include the following 
data: (a) of working (dates, showing shut- 
downs, etc.), (d) period in blast: (c) (1) total make 
of all grades of iron, giving make of each grade and 
(2) make per week, (d) total burden passing through 
the furnace, (e) coke consumption per ton of pig 
iron, (f) constitution and character, including size 
and mechanical condition, of (1) ores or other iron- 
bearing additions, (2) coke, (3) limestone, (g) pro- 
portion of ores, one, and coke in the burden, 
(hk) analysis and grade of iron or irons made, (4) 
data concerning variation in the grade of irons made 


(3) 


facture, such 
molding, etc.? 
(6) Have you found 
linings consequent on 
manufacture? Give details. 
(7) Do you specify any particular laboratory testing for 
your refractory lining such as the determination of (a) 
porosity, (5) refractoriness, (c) refractoriness under 
— 


by this furnace during the campaign, (j) blast pres- 

sure at engine house, (&) blast temperature either at 

stoves or at hot blast main, (/) temperature at top 
of furnace, and (m) a description of any abnormal 
circumstances and interruptions of working, such as 
scaffolding, explosions, break-outs, etc., 
which have "during this campaign. 

‘ What is the alkali content of your charge? 

5) What other ingredients are in your charge which you 

consider may have a deleterious effect on your linings 

and to which you would care to draw the Committee’s 


special attention? 
(8 What is the position and number of your gas outlets? 


(7) What is the position of the tuyéres relative to the 
? 


tapping 
(8) Can you give the Committee any other apposite 
information concerning this campaign? 


Il. Properties of the fireclay products used for blast- 
furnace linings. A. T. Green, W. Hucrt, F. H. CLews, 
AND H. Everton. Ibid., 25 pp.—Samples of eleven 
unused representative materials for blast-furnace linings 
were tested for texture, chemical composition, refractori- 
ess, refractoriness under load, porosity, after-contrac- 
tion or expansion at 1350°C and 1400°C, permeability to 
gases, and the disintegrating action of CO. The results 
are reported in detail. J.B.A. 
Casting ladies. V. A. B. M. Pevzner. 
State Sci.-Tech. Pub. House of Ferrous and Nonferrous 
Metallurgy, Leningrad, Moscow, and Sverdlovsk, 1935. 
88 pp., 84 illustrations. Price 1R 20k. The book on 
casting ladles deals with their construction, description of 
the usual failures, lining and drying, and their service and 
calculations. S. I. PerKar 
Specifications of clays for the glass industry. G. Yu. 
ZHUKOVSKII. State Sci. Research Inst. of Glass: State 
Pub. House of Light Ind., Moscow and Leningrad, 1935. 
48 pp. Price 75 kopeks. The literature on specifications 
is reviewed. Z.’s critical notes on specifications for clays 
used in the glass industry are presented. Specifications 
developed by Z. for compounding clays for the same pur- 
pose are outlined. S. I. PERKAL 


PATENTS 

Fire wall. Liprak. U.S. 2,002,820, May 28, 
1935 (Jan. 10, 1931). 

Method of making crystalline alumina and composition 
containing it. R. R. Ripcoway (Norton Co.). U. S. 
2,003,867, June 4, 1935 (Sept. 22, 1933).—The process of 
removing traces of partially or difficultly reducible metal 
oxide impurities from a melt of alumina formed by the 
reduction of bauxite with carbonaceous reducing agents 
comprises the steps of incorporating in the furnace charge 
an easily reducible metal sulfide and an alkaline metal 
oxide and adjusting the sulfur content of the mixture so 
that after fusion and cooling the metal oxide impurities will 


Chemical stoneware in the finishing industries. Percy 
C. Kincssury. Metal Cleaning & Finishing, 7 [5] 239-42 
(1935).—The principles governing the installation and use 
of chemical stoneware for metal cleaning and finishing 
processes are described. E.J.V. 

Colored tinless enamels for tile for inner linings. S. 
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be separated into a water-soluble or hydrolyzable matrix, 
the sulfide sulfur content of which is not over 2% by weight 
of the total melt. An article of manufacture comprises a 
solidified ingot containing upward of 85% pure crystalline 
alumina as discrete crystals in commercial grain sizes 
loosely cemented with a disintegratable matrix containing 
the sulfide of an alkaline metal associated with compounds 
of titanium and zirconium; the matrix contains from 25 
to 40% by weight of aluminum sulfide, 25 to 70% of 
alkaline metal sulfide, and 0 to 35% stable sulfides. 
The total sulfide content is not over 3% by weight of the 
whole ingot. 

Method of making refractory products, etc. CHARLES 
McMUuLtten (Carborundum Co.). U. S. 2,004,378, June 
11, 1935 (Dec. 18, 1933).—In the method of forming 
articles of nonmetallic refractory material, the steps com- 
prise casting the material in molten form into a mold and 
against a core of metal of high thergnal conductivity having 
a melting point below that of the cast article, transferring 
heat from the casting to the core whereby the face of the 
casting in contact with the core becomes solidified and the 
core in turn then becomes molten, and flowing the core 
from within the cast article. 

Process of making silicon carbide articles and raw batch 
therefor. R. C. Benner AND H. N. BaAuMANN, Jr. 
(Carborundum Co.). U. S. 2,004,595, Jume 11, 1935 
(Aug. 26, 1932).—In the process of making silicon carbide 
refractory articles the steps comprise admixing with silicon 
carbide grain a carbonaceous temporary binder and a 
vitrifiable binder of that class of mixtures of fluxing and 
refractory materials, each of which is characterized when 
present in such an admixture by initial softening of a por- 
tion only thereof at but not substantially below a tempera- 
ture approximating that at which rapid oxidation of 
silicon carbide begins, in which softened portion the 
more refractory portion dissolves in increasing amounts 
progressively over a range of at least 400°C as the tempera- 
ture is raised above the initial softening point, forming the 
mixture, heating the formed mixture for a time sufficient 
to burn out the temporary binder at a temperature be- 


low that at which rapid oxidation of silicon carbide 


begins, and thereafter raising the temperature to a point 
sufficient to cause the bond to flow enough to protect the 
silicon carbide from oxidation which would otherwise take 
place. 

Refractories. A. H. Srevens (Ferro Engineering Co.). 
Brit. 428,228, May 22, 1935 (Nov. 9, 1933). 

Silicon carbide refractory. R.C. Benner AND H. N. 
BAUMANN, Jr. (Carborundum Co.). U. S. 2,004,594, 
June 11, 1935 (Jan. 28, 1934). A refractory article com- 


prises silicon carbide and a bond containing calcium 
fluoride. 


Frurppov. Strottel. Material., No. 10, pp. 54-56 (1934).— 

F. describes three compositions used at a Moscow plant. 
P.B.& ES. 

Manufacture of statues, groups, and figures in ceramics. 

Corntie. Céram., Verrerie, Email., 1 [12] 395-97 

(1933); 2 [1] 13-17; [2] 63-66; [3] 115-20; [5] 203-208; 
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[6] 258-60; [8] 347-50; [10] 44446 (1934); 3 [1] 17-20 
(1935).—C. gives in detail the processes used in making 
statuary, dwelling particularly on designing and assem- 
bling the molds. M.H.B. 
Production of large glazed terra cotta slabs. Maurice 
Barrett. Brit. Clayworker, 44 [517] 44-45 (1935).—The 
future of the terra cotta industry lies in the manufacture of 
large thin-glazed slabs free from cracks and other defects. 
The popular unit at present measures 24 x 12 x 1 in., but 
slabs 36x 18x 1 in. have been produced. After many 
different methods of manufacture were tried the process 
of expressing hollow triangular units through a vertical 
die was considered to be the most satisfactory. R.A.H. 
Stoneware tile bodies. F. CuHaLrame.. Céram., Ver- 
rerie, Email., 2 [10] 437-40; [11] 483-88 (1934).—C. 
discusses the grinding of raw materials and the mixing and 
molding of stoneware tile. Several practical suggestions 
are given. M.H.B. 


PATENTS 


Lightweight article and method of manufacturing. E. 


China trade and London ‘“chinamen.” Avusrey J. 
Toprin. Trans. English Ceram. Circle, No. 3, pp. 37-56 
(1935).—Merchants dealing mainly in china and earthen- 
ware in London during the middle of the 18th Century 
were called “‘chinamen” to distinguish them from the 
actual manufacturers of ware. These merchants and 
their ceramic trade up to about 1780 are discussed. Illus- 
trated. HS. 
Decoration of porcelain. P. pe Groore. C ram., 
Verrerie, Email., 2 [12] 515-20 (1934).—One of the 
defects of porcelain decoration by decalcomania is “‘grip- 
ping.”” To prevent this defect (1) the varnish used must 
be closely watched; (2) the decoration should not be 
heated too rapidly during the preheating period; and (3) 
the decoration should be dry before placing in the furnace. 
M.H.B. 
Effect of bentonite additions to raw kaolin. Hans 
LEHMANN. Ber. deut. keram. Ges., 16 [1] 31-36 (1935).— 
Reference is made to the work of Endell and Vageler 
(Ceram. Abs., 12 [5] 206 (1933)). Experiments were 
carried out on different kaolins and an earthenware clay, 
with and without additions of Co-bentonite, and deter- 
minations were made of the drying and firing shrinkages, 
dry strength, plasticity (Pfefferkorn method), fired color, 
and water absorption. The dry strength of raw kaolins 
was greatly increased by the additien of increasing amounts 
of bentonite but the effect was much less marked on mix- 
tures of kaolins and clays. The plasticity of the raw 
kaolins was increased up to a 6% addition of bentonite, 
whereas that of the kaolin-clay mixture was increased 
beyond the 6% addition. The results indicate that the 
use of bentonite deserves further investigation. E.J.V. 
Effect of furnace atmosphere and vacuum upon the 
vitrification of a high mullite porcelain. A. M. Hossen- 
LOPP AND R. Russevi, Jr. Jour. Amer. Ceram. Soc., 18 
[7] 204-205 (1935). 
Effect of zinc oxide on kaolin at different temperatures. 
R. Rreke AND W. Pascu. Ber. deut. keram. Ges., 16 [2] 
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R. Powerit (Johns-Manville Corp.). U. S. 2,003,309, 
June 4, 1935 (Dec. 13, 1932).—In making an article com- 
prising ceramically bonded fibers, the method includes 
forming an aqueous mixture of heat-resistant fibers with a 
binder containg clay, shaping the mixture, removing 
water from it, and then firing the product at a temperature 
adapted to cause vitrification of the binder but below the 
temperature of slagging of the fibers. 

Lightweight ceramic article and method of making. 
BatLey TOWNSHEND (Johns-Manville Corp.). U. S. 
2,003,319, June 4, 1935 (Dec. i3, 1932).—In making a 
ceramic product provided with voids partly filled with 
fibrous material, the method comprises treating heat- 
resistant fibers with a water-repellent material to render 
the fibers water-resistant, making a plastic mixture of the 
treated fibers, clay, and water, and shaping, drying, and 
firing the mixture to develop a ceramic bond with pres- 
ervation of the shape of approximately the original fibers. 

Method of producing sound-absorbing material. 
CuaARLEs Bircuy (Samuel D. Hewlett). U. S. 2,004,686, 
June 11, 1935 (April 21, 1933). 


49-62 (1935).—The reactions between zinc oxide and clay- 
containing bodies were investigated. Various mixtures of 
zinc oxide and silica were heated from 800 to 1250°; 
silicate formation began at about 1000°, the quantity of 
zinc oxide entering into the reaction being greater, the 
lower the zinc oxide content of the mixture. Only the 
orthosilicate, 2ZnO-SiO,, was found. In mixtures of 
well-washed kaolin and zinc oxide, the reaction begins 
at about 900° with a simultaneous formation of zinc 
orthosilicate and zinc aluminate (zinc spinel); the tend- 
ency, especially at high temperatures, is toward the greater 
spinel formation, so that nearly all of the alumina is trans- 
formed into spinel. As both the alumirate and the silica 
in the form of cristobalite are less fusible at high tempera- 
tures than the zinc silicate, it may be assumed that high 
alumina bodies in contact with zinc oxide will be more 
refractory than high silica bodies. Cone melting-point 
determinations of kaolin-zinc oxide mixtures with in- 
creasing zinc oxide content indicated a softening minimum 
at about 1320° and the ratio 2.4ZnO : 1Al,0, : 2Si0, 
with a 47% zinc oxide content. Thermal expansion 
measurements on kaolin-zinc oxide mixtures fired at dif- 
ferent temperatures and with varying zinc oxide content 
pointed to the existence of a zinc disilicate or zinc alumino- 
silicate since, at firing temperatures up to 1150°, no free 
silica in the form of cristobalite was found, which would 
have been the case if only zinc orthosilicate had been 
formed. Cristobalite in considerable amounts was found 
only in bodies fired above 1150°, indicating that the above 
assumed compound is not stable at high temperatures. 
E.J.V. 
Expansion behavior of earthenware glazes. Hans 
LEHMANN AND Maria-TuHesta Scuuuze. Ber. deut. 
keram. Ges., 16 [1] 1-19 (1935).—The expansion behavior 
of an earthenware glaze and of some of its binary and 
ternary systems was investigated with the object of relat- 
ing the results to the problem of crazing. Mixtures of the 
binary and ternary systems occurring in the commercial 


of expansion of the glazes and glasses was determined with 
a modified form of the Pulfrich apparatus. The expansion 
coefficient of the glaze was determined in several series 
of experiments and was found to be greatly influenced by 
the temperature and the number of firings. While the 
test pieces showed a permanent expansion, which was 
determined for an earthenware glaze by systematic firing 
tests, no permanent linear expansion could be found for 
the lead-silica glass. The results indicate that determina- 
tions of the coefficient of expansion of glaze and body do 
not provide a satisfactory means of solving the problem of 
crazing. The problem might better be attacked by a 
study of “‘delayed crazing,” as has been done in America, 
and important data might be found from research on the 
permanent linear expansion of bodies and glazes. 
E.J.V. 

Guarantee tests for porcelain insulators. W.WEICKER. 
Arch. Tech. Mess., 3, 165-66T (1933).—Requirements 
for the electrical, mechanical, and thermal behavior of 
porcelain insulators and tests for density and porosity, 
according to the particular use of the insulator as pre- 
scribed in the German standard specifications, are de- 
scribed. 21 references. M.H. 


High specific gravity slips. P. W. Dacer. Jour. 
Amer. Ceram. Soc., 18 [7] 201-203 (1935). 

Multiple casting of cup handles, ornaments, and other 
small pieces in porcelain, faience, and stoneware. P. 
Renauir. Céram., Verrerie, Email., 2 [4] 165-69; [5] 
209-13; [6] 253-57; [7] 295-301 (1934)—R. describes 
in detail the processes used in designing and making 
multiple molds and methods of casting cup handles and 
other small pieces in these molds. Illustrated. M.H.B. 

Proper slip preparation aids in control of pottery bodies. 
C. P. Srorrer. Ceram. Ind., 24 [6] 357-58 (1935).— 
Proper slip preparation depends largely on thorough 
blunging. As ball clays are hardest to blunge, they 
should be shredded. The blungers should be run until the 
ball clay is thoroughly blunged. A rotary sifter is superior 
to the reciprocating type as it takes less power to operate 
and is cheaper to maintain. Slip temperature, pumping 
pressure, and mixing time are important in obtaining 
properly conditioned bodies. The body must be aged 


Adiabatic air drying of hygroscopic solids. D. W. Mc- 
Creapy AND W. L. McCase. Trans. Amer. Inst. Chem. 
Engrs., 29, 131-61 (1933).—Experimental data on adia- 
batic air drying of slabs of paper pulp and asbestos are 
given. Existing conceptions of the mechanism of drying 
are modified to explain,the experimental results. The 
effects on the mechanism and rate of drying of porosity, 
specimen thickness, and density, and the temperature, 
humidity, and velocity of the air stream are evaluated 
A.P. 
Air conditioning for enclosed machines. H. Niaz. 
Elec. Rev., 116 [2990] 374-75 (1935).—Inlet air condition- 
ing for enclosed electrical machinery in dusty or corrosive 
atmospheres and for large high-speed machines is de- 
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properly. Careful handling of molds is essential for the 
best results in casting. E.J.V. 

Soaprock licenses. E. Morron Nance. Tvans. Eng- 
lish Ceram. Circle, No. 3, pp. 73-84 (1935).—Cornish soap- 
rock, a natural mixture of steatite and china clay, was 
mined for use in 18th Century porcelain. Early mining 
licenses are given. Illustrated. HS. 

Streak formation in ceramic casting slips. K.Prerrer- 
KORN. Ber. deut. keram. Ges., 16 [1] 26-31 (1935); 
see Ceram. Abs., 13 [11] 296 (1934). E.J.V. 

Substitution of whiting by magnesite in common faience 
and coarse pottery bodies. W. Srecer. Ber. deut. 
keram. Ges., 16 [2] 62-70 (1935).—When magnesite is sub- 
stituted for whiting in bodies composed of a low-melting 
clay and whiting or of a low-melting clay, sand, and whit- 
ing, the following changes in properties take place after 
firing to cone 07a: (1) firing shrinkages, especially in 
bodies with high MgO content, are considerably smaller; 
(2) water absorption of magnesite bodies is greater; (3) 
thermal expansions of magnesite bodies in a given tempera- 
ture range are always smaller than those of whiting bodies; 
(4) due to the high content of free MgO, magnesite bodies 
are more easily attacked by water; and (5) the modulus 
of rupture of a low-fusing clay is reduced by the addition 
of magnesite and increased by whiting. In general, no 
advantage was found in substitution of magnesite for 
whiting. E.J.V. 

Talc compositions. F.J.Fatton. Jour. Amer. Ceram. 
Soc., 18 [7] 199-201 (1935). 

Trend of the pottery industry. A.E.Hewrrr. Pottery 
Gaz., 60 [696] 769-71 (1935).—H. points out two events 
which have caused interest in the pottery industry during 
1934: (a) stimulation of interest in the improvement of 
industrial art and design and (6) greater use of mechanical 
and electrical appliances and keener application of scien- 
tific knowledge and research. He discusses sagger making, 
water softeners, casting slip and flint, sliphouse develop- 
ments, de-airing, mechanical handling, drying, firing, gas- 
fired ovens and kilns, electric kilns, elimination of smoke, 
bedding flint, and the human element as connected with 
E.J.V. 
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Apparatus for molding water-closet rims. J. M. Tea- 
HEN. 
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scribed. Filtering devices may be employed for the first 
two cases while the third requires a closed circuit cooling 
system. Dry and wet filters are described. Closed cir- 
cuit cooling requires a heat extraction unit in the form of a 
nest of tubes through which a cooling medium flows. 
Hot air from the machine passes over the tubes; it is 
cooled and returned to the machine. Such a circuit is 
described in detail with calculations. Illustrated. 
J.L.G. 

Alloy orifices in refractory dies. H. K. RicHarpson 
AND F. A. Newcomse. Glass Ind., 16 [6] 176-77 (1935).— 
A refractory die with an alloy lining has made it possible to 
obtain a uniform flow of glass in filling lamp bases. The 
alloy lining increases the life of the die 190 times and the 
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glaze were prepared, ¢.g., lead-silica, boric acid-silica, 
borax-silica, and lead—boric acid-silica. The coefficient 
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production from 7 to 15%. The alloy of 90% platinum 
and 10% rhodium was found best in resisting the abra- 
sive action of the hot flowing glass, and a lining of this al- 
loy is inserted into an Alundum refractory support. Illus- 
trated. E.J.V. 
Apparatus for measuring transverse particu- 
larly in notches. A. Kriscu. Messtechnik, 10 [10] 181- 
84 (1934).—The apparatus is suitable for determining 
Poisson's constant and the transverse expansion of round 
and flat specimens with sharp notches or indentations; it 
is easily handled and does not absorb any part of the ex- 
pansion. The reading is made by a mirror and a long 
light lever. The application is described. A movement 
of about 1/1,000,000 cm. can be determined. M.H. 
Chamber drier with direct warming. I. A. SuRNIN. 
Stroitel. Material., No. 1, pp. 23-25 (1935). P.B.&E.S 
Commercial drier to control drying as efficiently as 
laboratory model. Ernest W. Knapp. Brick Clay Rec., 
86 [5] 169-70 (1935).—K. describes in detail an automatic 
pallet-type drier, claimed to be adjustable to any drying 
condition. It is of compact construction and operates 
rapidly. Temperature control is provided for, and highly 
efficient operation is obtained. E.J.V. 
Determination of true creep velocity by the W. Rohn 
creep-limit apparatus. H. Kratver. Messtechnik, 11 
[3] 43-48 (1935).—The difficulties of exact determination 
of creep strength and creep velocity and certain inaccura- 
cies are pointed out when the Rohn apparatus is used in a 
measurement in which the mechanical expansion of a 
specimen by a weight is counteracted by thermal changes 
of length. The calculation of the true creep velocity 
from the readings of this apparatus is explained. M.H. 
Development of hydrogen porosimeter. C. J. CopeRiy 
AND A. B. Srevens. Trans. Amer. Inst. Mining Met. 
Engrs., 103, 261-70 (1933).—A new apparatus determines 
the volume of the grains and the sealed pore space from the 
pressure relations established in the instrument by the 
introduction of a known quantity of hydrogen. It con- 
sists of an upper chamber for measuring the gas, a lower 
chamber for holding the sample, a pressure gage, a tank of 
hydrogen, and the necessary connections. The advan- 
tages of hydrogen are (1) slighter deviation from the gas 
laws, (2) ready penetration, and (3) lesser absorption 
than most gases by the solids and liquids with which it may 
come in contact. A.P. 
Electric thickness meter. ALtprecut. Messtechnik, 10 
[9] 165-69 (1934).—Determination of the diameter of fine 
wires or threads or of wall thicknesses, which are other- 
wise inaccessible, by electric or electromagnetic devices is 
described in detail M.H. 
German testing machines for building materials. 
Georc Eng. Progress, 16 [4] 89-95 (1935).— 
A number of hydraulic testing machines are described. 
These machines are designed for compression, tension, and 
bending and buckling tests on columns, blocks, and bars. 
Methods and devices for checking the accuracy of the test 
machines are considered. 15 photographs. J.L.G. 
High-voltage testing laboratory. PoRCELAINE FAsRI- 
KEN Norpen. Elec. Rev., 116 [2996] 593 (1935).—A 
new high-voltage testing laboratory at Copenhagen Valby 
is briefly described. A single large test hall contains 
equipment for (1) 50-cycle a.c. tests up to 750 kv. effective 
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power or 1500 ky. to earth, (2) shocks up to 2250 kv. to 
earth with a spark gap formed of spheres approximately 
5 ft. in diameter, (3) high-frequency installations for pres- 
sures up to 1000 kv. toearth. A rolling crane for handling 
the equipment under test is provided. A balcony at one 
side provides a safe place from which to watch tests. The 
building is 118 ft. long, 65 ft. wide, and 69 ft. high. II- 
lustrated. J.L.G. 
Hollinger respirator. W.A. Jones anp D. A. Macizop. 
Eng. Mining Jour., 136 [3] 115 (1935).—A respirator 
whose resistance to breathing is so low that men wearing 
it may readily walk about or perform a moderate wmount 
of work with no discomfort is described. The filter con- 
sists of a flat bag, 10.5 x 11 x 1 in., each side of which 
consists of two layers of medicinal absorbent cotton be- 
tween three layers of thin penrant felt. An 8-mesh wire 
frame inside the bag keeps it from collapsing. The as- 
sembly is covered by a canvas cover perforated with 
*/,-in. boles fitted with metal eyelets. Dust counts on 
air puJed in (by a wearer inhaling), when the mask is 
worn in the highest concentrations of dust encountered, 
showed not more than 300 particles less than 5 microns in 
diameter per cubic centimeter of air. Illustrated. 
J.L.G. 
Impact strength tester. Burrovenus Moore. Jour. 
Sci. Instruments, 12 [4] 108-11 (1935).—The portable 
outfit described employs a cylindrical steel weight dropping 
between three stainless steel guide wires. A short rod 
from the weight is gripped in the jaws of a chuck which 
can be raised by means of a cord and pulley arrangement. 
The weight is released at the desired height by turning 
the chuck. The device illustrated provides for a maximum 
vertical drop of 23 in. on a test piece, which is a '/;-in. 
cube. The weight of the load should be adjusted so that 
a fall of not less than 10 in. should break the test piece. 
Under such conditions results reproducible with less than 
0.5% variation were secured. Impact stress is calculated 
from the formula, f = »/(2EWH)/V, where E = Young's 
modulus, W = weight, H = distance the weight falls, 
and V = volume of specimen in units corresponding to 
those in which f is to be measured. This value in pounds 
per square inch averaged 12,093 for six cubes of fused 
quartz. Illustrated. J.L.G. 
Instrument for measuring the viscosity of milled enamel. 
O. Hommet Co. Ceram. Ind., 24 [6] 379 (1935).—A brass 
pipet, using various size nozzles and permitting the accu- 
rate determination of both the specific gravity and the 
viscosity of porcelain enamel slips, is described. Illus- 
trated. E.J.V. 
Lubricating glass machinery. Alten F. Brewer. 
Lubrication, April, 1935; reprinted in Ceram. Ind., 24 
[6] 350-51 (1935).—In lubricating the vacuum-type bottle 
machine, a relatively light-bodied straight mineral oil, 
low in Conradson carbon residue content, is most suitable. 
The guide bearing is grease-lubricated with a medium- 
bodied cup grease or fiber-type grease, while the bath- 
lubricated reduction gears require a straight mineral gear 
lubricant of about 1000 seconds Saybolt viscosity at 210°F 
Similar suggestions are presented for the lubrication of 
window-glass machinery, plate-glass equipment, polishing 
and grinding equipment, and pressing machinery. [II- 
lustrated. E.J.V. 
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Pottery plant on a conveyer. Wa H. Emerson. 
Ceram. Ind., 24 [6] 342-47 (1935).—Plant No. 5, Homer 
Laughlin China Co., at Newell, W. Va., has been designed 
so that the worker remains stationary. The process of 
jiggering flat ware has been laid around a 1550-ft. monorail 
conveyer, of which 1200 ft. comprise a drier. With the 
exception of cups, no boards of ware are carried. The 
equipment and structural features are described. [Il- 
lustrated. E.J.V. 
Precision optical pyrometer. M. Mirrorp, R. J. 
Bracey, F. A. CunNNoLp, AND A. C. EGERTON. Jour. 
Sct. Instruments, 12 [3] 80-84 (1935).—A disappearing fila- 
ment-type pyrometer rigidly constructed for precision 
work is described in detail. Alternative magnifications of 
five and twenty times are provided. Special interchange- 
able monochromatic filters in red and green are used. An 
arrangement of four absorption screens set in two rotating 
disks enabled the authors to read temperatures up to and 
above 5000°K. The object sighted on must be at least 
0.2 mm. in diameter for good disappearance. By measur- 
ing current to 0.01%, temperatures can be measured to an 
accuracy of 1 part in 3000 at the gold point (1063°C). 
Illustrated. J.L.G. 
Small X-ray apparatus for crystal-structure determina- 
tions. W. E. Scumip. Z. tech. Physik, 16 [4] 115-19 
(1935). W.M.C. 
Stirl electric screen. MASCHINENFABRIK FRANZ STIRL. 
Eng. Progress, 16 (2] 52 (1935).—A vertical electric motor 
built into a suspension frame imparts a continuous uniform 
vibration to the frame by means of an eccentric. The 
screen is supported at the lower end of the frame. Models 
to take screens ranging from 6 to 40 in. in diameter can be 
supplied. Screens can be readily changed or they can be 
used nested to secure different grades at one operation. 
On the larger machines the intensity of oscillation can be 
controlled. Illustrated. J.L.G. 
Stroboscope and high-speed motion picture camera as 
research instruments. H. E. EpGerTon anp K. J. 
GERMESHAUSEN. Trans. Amer. Inst. Chem. Engrs., 30, 


420-38 (1934).—The stroboscope and stroboscopic-light, 
high-speed motion picture camera are of especial use in 


Action of heat on the principal materials in ceramic 
bodies, alone or mixed. A. GRANGER. C ram., Verrerie, 
Email., 2 [10] 429-32; [11] 477-80 (1934).—G. examined 
silica, alumina, clay, feldspar, mica, and lime as to their 
fusion and transformation points. The effect of various 
combinations of these on one another is discussed. 

M.H.B. 

Basic requirements of the firing process. J. A. Doyce. 
Bull. Amer. Ceram. Soc., 14 [6] 189-93 (1935). 

Calculation of open-hearth furnace regenerators. 
Hersert SourHern. Jour. Inst. Fuel, 6 [30] 369-80 
(1933).—The design of regenerators has been seriously 
handicapped by the lack of specific data upon the processes 
of thermal interchange within the regenerative systems. 
S. reviews the work of the German Heat Economy Bureau 
and its associated investigators, Rummel, Schack, Schu- 
macher, Kistner, Trinius, and Kofler. To make the work 
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studying rapidly moving objects. Applied to such phe- 
nomena as the instantaneous rupture of brittle materials, 
the photographs should bring out facts about the rupturing 
process and permit utilization of brittle ceramic materials 
to get maximum resistance to rupture. A.P. 
Super-hard alloys in plant machinery. S. Giepov. 
Ogneuporui, 3 [1] 72 (1935).—The use of parts with super- 
hard alloys welded on in the plant machinery (auger 
machine cutters, pinions of crushers, jaws of Blake crushers, 
etc.) proved to be very efficient, giving an economy of 
nearly 75% on parts that have to be replaced often. 
P.B. & ES. 
Vacuum for best de-airing results. Tuomas B. Mc- 
Avoy, Jr. Brick Clay Rec., 86 [5] 165-66 (1935).— 
Results obtained in tests on clays using different degrees of 
vacuum from | to 29 in., with three types of dies, are given. 
The results change with change in type of clay, sizing of 
the material, and machine speed. Changes in the machine 
used to obtain the desired results are cited. E.J.V. 
Viscosity measurements at high temperatures by means 
of free falling spheres. Wiut1 M. Conn. Ann. Physik, 
21 [8] 761-82 (1935)——A method was developed for 
measuring viscosities of molten silicates in the range from 
900 to 1400°C. Spheres made of platinum-rhodium are 
used, moving freely through the melt which is kept at a 
constant temperature. Two short platinum coils are 
wound around the crucible with the melt, the coils being 
parts of an oscillating system. Changes in the output of 
a short-wave receiver make it possible to determine the 
rate of fall of the spheres in the melt, the distance between 
the coils being known exactly. The viscosity of the melt 
is computed from the rate of fall of the spheres. The 
data obtained are reproducible within +1.5%. Very 
small changes in the composition of the glasses could be 
detected readily. Viscosity data of six glasses of widely 
varying composition are presented. Comparison of these 
data with data obtained for the same glasses by the method 
of rotating cylinders carried out at the Bureau of Stand- 
ards shows a good agreement of the results. The use of 
the new method for standardizing purposes is emphasized. 
See also ‘‘Viscosity—,’’ Ceram. Abs., 14 [6] 152 (1935). 
W.M.C. 


of more practical value the units have been expressed in 
British units. S. believes that the work confirms the 
applicability of the theory of gaseous radiation to the 
design of regenerators, indicates the effect of the velocity 
and thickness of the heating and cooling streams on the 
transmission of heat by convection, and shows the in- 
fluence of the arrangement and thickness of the brick on 
the processes of thermal interchange. H.E.S. 
Color pyrometry. Gustav Haase. Arch. Tech. Mess., 
3, 133-34T (1933).—The temperature of a glowing 
body can be determined by measuring the color tempera- 
ture which is defined as that temperature of a black body 
at which the glowing body appears to the eye in the same 
color as the black body. The various methods of deter- 
mining color temperature and the representation in the 
Maxwell-Helmholtz color triangle are explained. An 
objective method with only one photocell in connection 
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with red and green filters and a cross-coil galvanometer is 
described. See also ““Color—,’’ Ceram. Abs., 13 [9] 238 
(1934). M.H. 

Combustibles and combustion. £. pe 1a pe 
Joux. Rev. mat. constr. trav. pub., No. 306, pp. 77-80 
(1935).—The use of salt in small quantities (1/1000 of the 
weight of the fuel) in the zone of combustion intensifies 
tie force of the fire and, by reason of the exothermic reac- 
tions which it brings about, adds to the calorific power of 
the fuel, which will diminish the consumption of the lat- 
ter. M.V.C. 

Continuous measurement of gas compositions. 
F. Hamitton. Trans. Amer. Inst. Chem. 
Engrs., 29, 292-324 (1933).—As the use of gases for com- 
mercial synthesis or reaction becomes more common, the 
standard intermittent methods of gas analysis are being 
replaced by continuous, automatic, and more rapid 
methods. Thermal conductivity cells are particularly 
applicable for this purpose. A.P. 

Diffusion of gases. W. Rota. Arch. Lisenhiitten- 
wesen, 8, 401-403 (1935).—Simple equations are presented 
for computing the diffusion of gases. The influences of 
the molecular weight of various gases present and of 
temperature, pressure, and range of density are discussed. 
Experiments demonstrated the application of the equations 
and the rate of diffusion taking place under plant condi- 
tions. W.M.C. 

Dressler tunnel kiln’s genesis. Conrap DRESSLER. 
Bull. Amer. Ceram. Soc., 14 (6) 216-17 (1935). 

Effects of combustion methods on temperature uni- 
formity of kilns and furnaces. F. O. Surrron. Bull. 
Amer. Ceram. Soc., 14 [6] 197-202 (1935). 

Efficiency of kilms. F. A. Wurraker. Bull. Amer. 
Ceram. Soc., 14 [6] 194-97 (1935). 

Efficiency of pottery kilns. B. Heian. Zprivy Cesko- 
slov. keram. spolecnosti, 10, 21 (1933).—A systematic 
study carried on by the Czechoslovak Ceramic Society 
shows that the firing temperature of stoneware pottery is 
about 1250°C, and the consumption of fuel is 133 to 197 
kg. of coal with 4500 Kcal. for 1 m.* of the kiln contents. 
The losses are about 45%, and the amount of the accumu- 
lated calories is 67,000 to 260,000 for 1 m.? of the inner kiln 
surface. R.B. 

Evaluation of ash-correction formulas based on petro- 
graphic analyses. C. G. Batt ANp G. H. Capy. Econ. 
Geol., 30 [1] 72-88 (1935).—The authors undertook the 
systematic separation of mineral constituents from a 
column of representative Illinois coal. The predominat- 
ing minerals were calcite, pyrite, and kaolinite. Assuming 
that the quantity of predominating minerals determines 
the quantity of ash, they consider the validity of the Parr 
unit coal formula as a means of getting mineral matter 
from the items of the proximate analysis. The formula 
contains errors but these are normally compensating, 
making the formula valid for coals of average ash composi- 
tion. Serious errors may result if the coal contains much 
kaolinite, calcite, or both, and particularly if the ratio of 
sulfur to ash is very low. Mineral values will be too low. 
Mineral values for high-sulfur coals are likely to be too 
high. A general correction formula for calcite is not de- 
sirable, except in low-sulfur coals, where the sulfur to ash 
ratio is low. J.LG. 


Firing a Hoffman kiln with coal. S. I. Seuixin. Sjroi- 
tel. Material., No. 9, pp. 55-58 (1934).—S. discusses ex- 
periences leading to considerable econumy in fuel. 

P.B. & ES. 
Fundamentals, rules, and examples of computing 
furnaces. IJ. H. Scuwiepessen. Arch. Lisenhiitten- 
wesen, 8, 329-36 (1935).—Uses of the formulas given in 
Part I are shown. A compilation of formulas is presented 
for computing the amounts of dry and moist flue gases and 
the amounts of primary and secondary air for hearths. 
For Part I see Ceram. Abs., 14 [5] 123 (1935). W.M.C. 
Heat theory, radiation, load losses, absorption, etc. 
C. F. Maver. Ind. Heating, 2 [5] 261-63 (1935).— 
Results of tests on kind and distribution of losses in fur- 
naces with walls of different materials and thickness are 
discussed, and data of heat losses and energy consumption 
are given. The theory is discussed briefly. M.H. 
Heat treating by forced convection. J. R. Morrison. 
Ind. Heating, 2 [5] 245-46 (1935).—The most efficient 
way to raise the temperature of material is by forced con- 
vection rather than by conduction or radiation; up to 
about 1300°F, the recirculating heater has recently been 
applied successfully. The air is brought into intimate 
contact by fans with the hot combustion gases, flame, or 
electric heaters and then properly directed to the material 
to be heated. Examples of drying ovens, heating fur- 
naces, etc., are described. M.H. 
Kiln installations of the refractory plant of the Kuznetzk 
iron and steel works. A. P. Kozsin. Ogneuporui, 3, 83- 
97 (1935). P.B. & E.S. 
Mendheim kiln corner chambers. D. A. KuUssIN. 

Ogneuporui, 3, 120-26 (1935).—Corner chambers of 
Mendheim kilns have characteristic peculiarities as to their 
work, leading to a longer firing period and to an increase 
in the amount of unsatisfactorily fired material. A re- 
construction of a kiln, undertaken to improve its work, is 
described. P.B. & 

Method of correlating forced convection heat-transfer 

data and a comparison with fluid friction. Atian P. 
Copurn. Trans. Amer. Inst. Chem. Engrs., 29, 174-211 
(1933).—A general method for the correlation of forced 

convection heat-transfer data is proposed which consists in 

plotting (4/cG)(cu/k) against (dG/z), where h is the film 

coefficient of heat transfer between fluid and solid; c, 

specific heat of the fluid; G, weight of fluid flowing per 

unit time and unit cross-sectional area; yu, viscosity of the 
fluid; and d, the diameter. ALP. 
Orsat gas analysis. F. Srragnuper. Arch. Tech. 

Mess., 3, 36-37T (1934).—Practical instructions for 

taking samples and making analyses of fuel and combus- 

tion gases of furnaces and boilers are given in detail; the 

apparatus required for it is described. M.H. 

Physical characteristics of electric gas purification. 

G. Mrerpe. AND R. Seeiticer. Arch. Elektrotech., 29 [3) 

149-72 (1935).—A review is presented of the present 

knowledge of electric gas purification based on actual use 

of such equipment in plants over a period of several years. 

Numerous graphs and data are given. See also Ceram. 

Abs., 13 [8] 219 (1934) W M.C. 
Principles for calculating heat economy of furnaces. 

W. Hemicenstaept. Stahl & Eisen, 55 [12] 334-37 

(1935).—Methods for calculating heat economy are 
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discussed. Theoretical considerations often present simple 
solutions for many plant problems. More research data 
are required, however, to cover all influences which may 
play a part under actual conditionsinaplant. W.M.C. 

Propane and butane as industrial gases. H. BrUCKNER. 
Gas & Wasserfach, '77 [25] 425-29 (1934).—The two gases 
are present in natural gas or are separated from oils; 
natural gas contains up to 6% butane and up to 25% 
propane. The upper heating values are 30,500 and 24,240 
kg. cal./m.*, respectively, the lower values, 28,100 and 
22,270, respectively. They are also obtained in the lique- 
faction of coal. Their manufacture, properties, and 
application as fuel and carburizing agent are described. 
The gases, pure or mixed with others, especially city gases, 
are particularly suitable in compressed form for isolated 
plants, residences, farms, etc. M.H. 

Protection of the surface of electrodes of electric fur- 
naces from oxidation. G. F. Morenxo. Domes, 7 [1] 
61-62 (1935).—The oxidation of carbon electrodes used in 
melting steel and ferrous alloys begins at 400°C; that of 
graphite electrodes begins at 600°C. According to Kotny, 
the standard burning off of electrodes is expressed by the 
following figures: 


Standard burning off 


Electrodes Diameter (mm.) (kg./hr./m.*) 
Graphitized Up to 175 0.8 
Graphitized 200 to 300 1.0 
Graphitized Above 300 1.55 
Carbon Up to 450 2.2 


The standard expenditure of electrodes for 15-ton furnaces 
is 9 kg. per ton of steel. To protect the surface of elec- 
trodes, coatings made from soluble glass and refractory 
components (refractory clay, dust grog, or kaolin) have 
been used. At low and average temperatures (800 to 
900°C), the adherence was firm but at the working tem- 
peratures the coatings melted and flowed off. Better 
results have been obtained with coke dust and sand. 
Experiments were made to cover the electrodes with thin 
layers (0.15 to 0.2 mm.) of Al, Cu, steel, and iron by 
methods of metallization. The best results have shown 
layers of iron and steel 0.2 mm. thick. These protect the 
electrodes from oxidation at temperatures from 1000 to 
1100°C. S.L.P. 
Temperature-time relations resulting from the electrical 
heating of the face of a slab. A.tspert B. NEWMAN. 
Trans. Amer. Inst. Chem. Engrs., 30, 598-614 (1934).—A 
theoretical analysis is given of the temperature-time rela- 
tions for heat diffusion through slabs being heated or 
cooled, with boundary conditions involving the maintain- 
ing of a constant temperature either at the face or within 
the medium. The results are reduced to a form usable by 
designers. Tables and curves illustrate the application to 
cases of heating to a desired temperature at the center with- 
out heating the face above a permissible maximum. A.P. 
Waste-gas analysis for CO, or O,. H. Grugss AND F. 
Lienewec. Arch. Tech. Mess., 3, 8-9T (1934).—It is 
often more convenient and useful to check combustion 
processes by determination of the O, content of the waste 
gases than by determination of CO, CO:, or Ry. If O, 
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is determined, the CO, content is easily found, as to each 
O, a definite CO, value belongs; for this relation a formula 
is given. Particular advantages of this method of com- 
bustion control in cement and lime kilns and for ceramic 
firing processes are discussed. It is also suitable for 
control when firing with a reducing flame, as the method 
is independent of other constituents present in the com- 
bustion gases. 8 references. M.H. 


BOOK 


Electrical furnaces. A. V. Sstsmev. Chief Editorial 
Office of Non-Ferrous Metallurgy, Moscow, Leningrad, 
and Sverdlovsk, 1934. 738 pp. Price 11R. The book 
represents a fundamental manual on electric furnaces, 
which are being used to a greater extent in all branches of 
industry and household economy. The electrical furnace 
offers many advantages and conveniences and its work is 
precise and flexible. A description is given of the con- 
struction, work, and calculations of the resistance, arc, 
and induction furnaces. More than 500 illustrations, 
curves, and diagrams make it a useful contribution for 
engineers, research workers, and students interested in the 
construction and use of such apparatus. Characteristics 
are given of the properties of different materials used for 
the construction of electric furnaces, é.¢., metal and non- 
metal conductors, electrodes, refractories (fire clay, silica, 
bauxite, Alundum, beryllium oxide, silicon carbide, 
chromite, graphite), and plastic and heat-insulating 
materials (kieselguhr, Sil-O-Cel, etc.). The book will be of 
practical value, especially to those interested in electro- 
melting of eorundum, alumina cements, silicon carbide, 
metals and nonmetals, and different heating processes. 

S.I. PERKAL 
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Conveyer for kilns. L. L. Lapp. 
June 4, 1935 (Jan. 15, 1934). 

Glaze for nonmetallic resistors. ERNst HEDIGER 
(Globar Corp.). U. S. 2,003,592, June 4, 1935 (Jan. 3, 
1933). A silicon carbide heating element has a body 
portion substantially devoid of materials other than 
silicon carbide, the major portion of the silicon carbide 
being relatively coarse, and a surface coating of more 
finely divided silicon carbide which is bonded with a vitri- 
fiable bonding agent. 

Kiln. L. L. Lapp. 
(Jan. 26, 1984). 

Method of burning fuel gas. H. C. WeLver (Surface 
Combustion Corp.). U. S. 2,003,226, May 28, 1935 
(July 20, 1933). In the operation of a gas-fired furnace 
the described method of maintaining combustion consists 
in projecting into the combustion chamber a horizontally 
stratified stream of the two components, air and gas, of a 
combustion mixture, the stream including an intermediate 
stratum of mingled air and gas, overlaid by a stratum of 
greater air content, and underlaid by a stratum of greater 
gas content, the effect being that the flame produced is of 
decreasing luminosity from the lower portion of the com- 
bustion chamber upward. 


U. S. 2,003,450, 


U. S. 2,003,451, June 4, 1935 
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Chrome. Gorpon H. Cuampers. Foote-Prints,8 [1] E.G. Encx. Foote-Prints, 7 [1] 1-11 (1934).—Sources, 


1~9 (1935).—Occurrence, preparation, and uses of chro- 
mium ore are given. A.P. 
Clay and kaolin. H. Junc. Méinch. med. Wochschr., 
81, 1888-90 (1934); Ind. Hygiene Abs., 17 [2] 36-37 
(1935).—A general discussion of clays, their occurrence, 
composition, and properties is given. Clay may be de- 
composed by concentrated sulfuric acid and partially 
decomposed by hydrochloric acid, the silica remaining for 
the most part as a gel. Clays are a mixture of allophane 
(an amorphous substance of indefinite composition) and 
kaolin (a crystalline substance, Al,O;-2Si0,2H,O). A 
table shows that over 90% of a normal clay consists of 
grains less than 5.5y in diameter, and approximately half 
of this consists of grains less than lu. A microscopic 
study indicates that impurities such as quartz, feldspar, 
and mica also occur. Since the feldspar and quartz make 
up the coarser grains, they are easily removed by washing. 
Since the finest grains can not be studied microscopically, 
X-ray photographs are used, which show that nacrite 
and dickite as well as kaolin occur in the finest material. 
Mica is also present, but feldspar and quartz are lacking. 
A method of determining the amount of kaolin in the clay 
involves the amount of water given off at a temperature of 
420°. Montmorillonite contains calcium and magnesium. 
E.J.V. 
Feldspar. G. H. MclInryre. Enamelist, 12 [8] 25-27 
(1935).—Feldspars make up about 60% of the igneous 
rocks. The type known as “pegmatite” is used for com- 
mercial purposes due to lower treatment charges. The 
most important feldspars are orthoclase, microcline, albite, 
and anorthite. Open quarry methods are used for mining 
the great bulk of feldspar. The glass industry requires 
coarsely ground material, 20- to 40-mesh, while the other 
ceramic industries commonly use 200-mesh material. 
Methods of grinding and controlling the composition of 
the delivered product are discussed. TIIustrated. 
E.J.V. 
Fluorides, their use in the ceramic industries. A. 
GraNceR. Céram., Verrerie, Email., 2 [12] 509-13 
(1934).—Fluorides used in ceramics are cryolite (AIF;-- 
3NaF) and fluorspar (CaF;). They are used as opacifiers 
in the enameling and glass industries. Hydrofluoric acid 
is used in the etching of glass. The minerals have been 
proposed for lowering the fusion point of porcelains. 
Representative batches using fluorides are given. 
M.H.B. 
Industrial recovery of leucite. B. Granicc anp H. 
Benescn. Metall & Erz, 31 [9] 193-97 (1934).—A 
microscopic study was made of an Italian leucite deposit. 
From the structural studies it was possible to select the 
most economically advantageous deposits to be worked. 
The microscopic studies also indicated the fineness of 
grinding necessary for the most profitable extraction of 
the leucite by mineral acids. Chemical analyses are given 
of the fractions of various particle-size ranges. L.T.B. 
Lithium ores and lithium salts. G. H. CHAMBERS AND 


manufactured salts, and uses of lithium are presented. 
AP. 
Manganese. G. H. Cuampers. Foote-Prints, 7 (2) 
11-21 (1934).—Occurrence, preparation, and uses of 


X-ray studies on Japanese acid clay. Ken-tcur Yama- 
moto. Jour. Soc. Chem. Ind. [Japan], 34 [7] 244~47B 
(1931); 35 [10] 482-86B (1932). VII. Solubility of 
Japanese acid clays to alkaline solutions and the essential 
constituents of acid clay. Jbid., 36 [2] 38-42B; [8] 460- 
66B (1933). VII. Polarizing microscopic studies of 
Japanese acid clay. IX. Refractive index of the clay, 
and considerations on results of these studies. Jbid., 37 
[2] 90-96B (1934). X. Experimental formula of crys- 
talline aluminum silicate in Japanese acid clay. Jbid., 37 
[5] 272-75B (1934).—Results are shown in tables. For 
Parts II-III, see Ceram. Abs., 7 [8] 578(1928). M.V.C. 
Rarer elements. P. E. Browninc. Foote-Prints, 7 
[2] 1-10 (1934).—B. points out important uses which have 
been evolved for lesser known elements during the last 
thirty-five years. A.P. 
Salts of rare earths in the ceramic industries. ALsert 
Desecg. Verre & Silicates Ind., 6 [6] 100-101 (1935).— 
A general outline of the uses of rare earths in (1) glass- 
making for coloring, decoloring, and raising the index of 
refraction (titanium oxide), (2) the enamel industry as 
opacifiers and for increasing chemical resistance, and (3) 
ceramics; the great opacifying power of cerium oxide 
permits the coating of ordinary terra cotta with white 
enamel. M.V.C. 
Sugarloaf Butte alunite. Roperrt E. S. Herneman. 
Eng. Mining Jour., 136 [3] 138-39 (1935).—The deposit of 
alunite in Yuma County, Ariz., consisting of five claims, 
occurs as branching irregular veins in the dacite rock which 
forms the base of the butte. These veins appear to 
constitute about 10% of the rock exposed by the workings 
but are not uniformly pure. A recent analysis on a large 
sample of high-grade vein material gives Al,O, 36.5, SO; 
38.1, K,O 4.85, NasO 4.3, SiO, 1.2%. This carries more 
alumina and less silica than the Marysvale, Utah, deposit. 
More field work is needed to show the structure of the 
area and to determine the extent of the deposit. 
J.L.G. 
World resources of bauxite. V.C. Rev. mat. constr. 
trav. pub., No. 305, pp. 43-45 (1935).—White bauxite is 
rare, world resources being estimated at about one million 
tons. The removal of iron oxide from red bauxite (which 
is more common) so that it can be used, is being studied. 
The U. S. imports 30,000 tons of bauxite from Europe 
annually. M.V.C. 


BOOK 
Soviet Mineralogy and Geochemistry from 1929 to 1934. 
Pub. House Acad. Sci., U.S.S.R., Leningrad and Moscow, 
1935. 104 pp. Price 2R 25k. An interesting and 
authoritative summary of the developments of Soviet 
crystallography and geochemistry is given 5§.1.PERKAL 


manganese are given. A.P 
Physicochemical properties of Japanese acid clay. VI. 
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Analysis of silicates not attacked by acids. M. 
Havussonne. Céram., Verrerie, Email., 2 [8] 351-54; 
[9] 395-402 (1934).—H. gives a detailed scheme of analysis 
for clays or like materials, including the determination of 
SiO,, Al,O;, Fe:O;, CaO, MgO, K,O, and Na,O. 

M.H.B. 

Artificial metasilicate of manganese. N. L. D1maxk- 
Torski. Trans. Petrograph. Inst. Acad. Sci. (U.S.S.R.], 6, 
369-79 (1934).—Synthetic rhodonite (MnSiO;) with 3.8% 
tephroite and SiO, was obtained. It had a light rose color, 
a melting point of 1310°C, specific gravity of 3.766, 
birefringence of 0.0097, and was of the triclinic system. 

S.1.P. 


Bora. S. R. Scnores. Bull. Amer. Ceram. Soc., 14 
[6] 206 (1935). 

Changes of the magnetic properties of mixtures of Be-, 
Ca-, Cu-, Cd-, and Pb-oxides with chromium (III) oxide 
during their chemical combination. Herspert KITrTev. 
Z. anorg. aligem. Chem., 222 [1] 1-11 (1935).—The changes 
in the magnetic susceptibility of the following compositions 
were measured after heating at various temperatures from 
room temperature to 1000°C: BeO/Cr,O;, CaO/Cr,Oy, 
CuO0/Cr,0;, CdO/Cr,0;, and PbO/Cr,0;. The results 
are tabulated in detail. The significance of the changes 
of magnetic properties at the various temperatures is 
discussed briefly. L.T.B. 


Electron diffraction as a method of research. ° G. P. 
Tomson. Nature, 135 [3413] 492-96 (1935).—The 
methods of producing electron diffraction patterns are 
explained, and the information to be secured from such 
patterns is considered. 22 references. J.L.G. 

Glassy phase in the manufacture and use of refractories. 
Grorce W. Morey. Bull. Amer. Ceram. Soc., 14 [6] 
202-206 (1935). 

Lattice dimensions of zinc oxide. G. I. Fincu anp H. 
Wirman. Jour. Chem. Soc. [London], 751-54 (1934).— 
Previous determinations of the lattice constants of zinc 
oxide have been revised by electron-diffraction measure- 
ments. For the close-packed hexagonal lattice of zinc 
oxide, c/a = 1.607 + 0.002 has been obtained directly 
from zinc oxide transmission diffraction patterns. Indi- 
vidual values for the axes, a and c, have been found by 
reference to a superimposed diffraction pattern due to 
gold. a = 3.258 + 0.005A and c = 5.239 + 0.005A. 

A.P. 


Law of phases and diagrams of equilibriums in the study 
of industrial silicates. Leon Franco. Verre & Silicates 
Ind., 6 [3] 38-42; [4] 57-61 (1935).—The physicochemi- 
cal study of industrial silicates is based on equilibrium 
diagrams established according to the law of phases. The 
subject is analyzed clearly and simply under the following 
headings: (1) definition of the law of phases, (2) study of 
heterogeneous equilibriums at high temperature, (3) 
systems of one constituent, (4) systems of two constitu- 
ents, and (5) diagrams of binary equilibriums. M.V.C. 

Measurement and control of hydrogen-ion concentra- 
tion in industrial plants. Grorce A. Periey. Trans. 
Amer. Inst. Chem. Engrs., 29, 257-92 (1933).—A de- 
scription and limitations of the various methods for 


measuring pq are given. See also Ceram. Abs., 13 [1] 
25 (1934). A.P. 
Piezo-electrical determination of the hardness of ma- 
terials. E. Franke. Messtechnik, 10 [12] 221-23 
(1934).—Instead of measuring the hardness of a material 
by the rebound of a steel ball falling on the specimen, the 
electric charge is measured which is produced in a quartz 
crystal placed underneath the specimen by the impact 
of the ball on the specimen and transmitted through it to 
the quartz. This method has, however, more or less 
relative value. The relation of values so obtained with 
values by other familiar measuring methods is discussed. 
M.H. 
Polymerization and adsorption capacities of silicates 
compared. Ya. Zhur. Prikladnoi Khim., 
8 [1] 35-43 (1935).—The capacity of silicates and other 
porous bodies to adsorb tarry and asphaltic substances 
from oil products is important. Comparison of the poly- 
merization and adsorption capacities of the silicates, 
kaolin, trass, and silica gel, are given. The following 
conclusions are drawn: (1) The polymerization capacity 
of silicates is maximal at the temperature of activation, 
300 to 325°C. Silicates activated under 200°C and above 
600°C are incapable of producing polymerizations. (2) 
The polymerization capacity of silicates depends not only 
on the degree of de-watering but also on the interstructural 
changes taking place on heating. (3) Silica gel has no 
polymerization capacity. (4) Silicates having great 
polymerization capacity also have great adsorption capac- 
ity. (5) The adsorption capacity does not depend upon 
the temperature of activation within the limits from 600 
to 650°C. S.LP. 
Possibilities and limitations of large-size shadowgraphs 
obtained by X-rays. R. Bertuotp. Arch. Eisenhiiiten- 
wesen, 8, 425-26 (1935).—Weldings and steel samples of 
various thicknesses were tested. Flaws in the samples 
could readily be detected when the distance between the 
X-ray tube and the sample was less than about 2 ft. 


‘Increasing the distance to 9 or 12 ft. concealed the details 


in the pictures considerably. The voltage of the tubes 
was from 200,000 to 250,000 volts. The use of intensifying 
screens is emphasized. W.M.C. 
Quantitative determination of silica in insoluble sili- 
cates. IV. Silica and silicates. F. W. Merer anp L. 
Sruckert. Z. anal. Chem., 101 [3-4] 81-84 (1935).— 
The perchloric acid method for quantitative determination 
of silica in soluble silicates is used in combination with the 
J. Lawrence Smith decomposition method for the deter- 
mination of silica in insoluble silicates. The results 
compare favorably with those obtained with the usual 
method of decomposition with soda and subsequent evapo- 
ration with hydrochloric acid. In accuracy of results 
and rapidity with which it can be carried out, the modified 
perchloric acid method is superior for the quantitative 
determination of silica in insoluble silicates. For Part III 
see Ceram. Abs., 11 [9] 504 (1932). E.J.V. 
Quantitative determination of zirconium with o-hy- 
droxyquinoline. G. Baranescu. Z. anal. Chem., 101 
[3-4] 101-108 (1935).—Zirconium produces an insoluble 
precipitate with o-hydroxyquinoline, and this reaction 
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can be used for its gravimetric determination. To obtain 
the same composition of the zirconium-hydroxyquinoline 
complex (C,H,ON)Zr, the solution containing the 
zirconium is treated with nitric acid under certain con- 
ditions, so that the zirconium is converted to Zr’’’’. The 
determination can be made volumetrically as well as 
gravimetrically. In the volumetric determination the 
zirconium-hydroxyquinoline precipitate is dissolved in 
50% sulfuric acid and the determination is made by the 
hydroxyquinoline according to R. Berg. In the gravi- 
metric determination, the hydroxyquinoline complex is 
weighed directly after drying or it is ignited and the result- 
ing zirconium dioxide is weighed. The volumetric method 
has certain advantages; it is more rapidly carried out and 
is not affected if the precipitate is in a solution with foreign 
ions present. E.J.V. 
Section CaO-SiO.,-MnO-SiO, in the ternary system 
SiO.-CaO-MnO. Ernst Voos. Z. anorg. allgem. Chem., 
222 [2] 201-24 (1935)—The studies in the system were 
made in induction and resistance furnaces under high 
vacuum. The furnaces are described in detail.- A new 
type of regulator was devised for resistance furnaces by 
which temperatures were maintained to +0.17°. The 
quenching method was used for temperature determination. 
Pure MnO-SiO, was synthesized. A continuous series 
of solid solutions exists between aCaO-SiO, and MnO-- 
SiO,. Liquidus and solidus curves were located. The 
temperature of the a-§8 change of CaO-SiO, is increased 
by the presence of MnO-SiO,. Indices of refraction of 
the crystals were measured. The effect of varying com- 
position on the unit cell and specific gravity of the crystals 
in the system was determined from X-ray studies. A 
detailed review of previous investigations of the system is 
included. L.T.B. 
System calcium oxide—phosphorous pentoxide. Ger- 
HARD TrROmEL. Mitt. Kaiser-Wilhelm Inst. Eisenfor- 
schung Diisseldorf, 14, 25-34 (1932).—Phase equilibria 
have been determined between 25 and 70 wt.% CaO with 
the following results as read from the diagram given: 
CaO-P,O; m.p. 925°C; 2CaO-P,0; m.p. 1300°C, transi- 
tion 6 — a@ at 1150°C; 3CaO-P,O; m.p. 1730°, transition 
8 — @ at 1400°C; 4CaO-P,0; m.p. 1710°C. Eutectics 
are as follows: CaO-P,O;-2CaO-P,0;, 970°C at 32% 
CaO; 2CaO-P,0;-3CaO-P,0;, 1285°C at 47% CaO; 
3CaO-P,0O;4CaO-P,0;, 1580°C at 57% CaO; 4CaO- 
P,O;-CaO, 1660°C at 63% CaO. Temperatures were 
determined chiefly by means of heating and cooling curves. 
Phases were identified by microscopic and X-ray examina- 
tion of melts cooled to room temperature at a “‘normal”’ 
rate. The properties of the compounds found, as given 
by Hans Schneiderhéhn in an appendix, are as follows: 
CaO-P,0;. Occurs in fibrous aggregates with cleavage 
on a pinacoid face. Extinction parallel to the cleavage. 
Fiber axis 28° to cleavage and extinction. Biaxial, 
negative, probably rhombic, axial plane coincides with 
cleavage. Axial angle 2E = 100°, refractive index (n) 
for Na light, mq 1.588, m, 1.595. Unetched in 2% citric 
acid and 5% HCl. Feebly etched after 10 min. in 1:1 
HCl. 2Ca0-P,0;. Dimorphous, a-2Ca0-P,0,;, high-tem- 
perature form. Coarse-grained stem-like crystals. Im- 
perfect cleavage in two mutually perpendicular directions. 
Biaxial, positive, mq 1.585, m, 1.604, always strongly 
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twinned. Axial plane in direction of principal twinning 
lamellae, which have symmetrical extinction. Unaf- 
fected by 2% citric acid. Appreciably etched by 5% 
HC! after 10 min. 8-2CaO-P,0;. Medium-grained ag- 
gregate of isometric crystals, showing quadrilateral out- 
line. Good cleavage parallel to 100 plane and somewhat 
less good parallel to 110. Uniaxial, positive, tetragonal, 
Ma 1.624, n, 1.628. Not attacked by 2% citric acid. 
Somewhat more etched by 5% HCl than the a form. 
3Ca0-P,0;. Dimorphous, a-3Ca0-P,0;, high-tempera- 
ture form. Rather coarse-grained. No perceptible cleav- 
age, Mq 1.588, n, 1.591. Biaxial, positive, 2E about 75°. 
Many grains show narrow twinning lamellae, sometimes 
in two perpendicular directions. Extinction inclined to 
joint face. Insoluble in citric acid. Visibly attacked by 
5% HCl in 2 min. 8-3Ca0-P,0;, low-temperature 
form. Extremely fine-grained, strongly indented. n. 
1.620, mn, 1.622. Etched by 2% citric acid in 2 min. 
4CaO-P,0;. Occurs in thin plates. Biaxial negative, 
probably triclinic. Cleavage incomplete along two ap- 
proximately mutually perpendicular pinacoidal faces. 
Na 1.643, m, 1.647. Always has fine twinning lamellae 
resembling plagioclase. Extinction at 18° to the joint 
face of the lamellae. Axial plane lies in this face. Axial 
angle 80°. Etched in 2 min. by 2% citric acid. No 
indication of oxyapatite (10CaO-3P,0;) was found. The 
formation of hydroxylapatite (CajePsO.%)(OH,) was ob- 
served at 1050 to 1100°C. Decomposition was complete 
at 1400°C. J.B.A. 
Theory of mineral flotation. Actual state of knowledge 
of the reactive collectors. M. Rey. Rev. universelle 
mines, 10 [16] 433-39, 466-71 (1934).—R. discusses the 
mechanism of flotation. In recent years it has been found 
that a series of organic compounds which are soluble in 
water can be used to advantage in flotation. These com- 
pounds are referred to as “collectors’’ and are largely 
used in the flotation of sulfides. These collectors form a 
film on the surface of the mineral in consequence of char- 
acteristic chemical groups which they contain. The film 
formation may result from a chemical reaction or it may 
be due to an adsorption phenomenon. Arguments in 
substantiation of both theories are advanced. The effect 
of ions released by the minerals into the solution on the 
film formation is discussed. L.T.B. 
Thermal behavior of the kaolin minerals. Hexserr 
INSLEY AND RayMOND H. Ewer. Jour. Research Nat. 
Bur. Stand., 14 [5] 615-27 (1935); R.P. 792. Price 5¢. 
When the kaolin minerals, kaolinite and dickite, are heated 
at rates from 5 to 30°C per min. there are two large and 
significant heat effects. The lower one, a broad but in- 
tense endothermic effect, is associated with the loss of 
water and the dissociation into an exceedingly intimate 
mixture of amorphous alumina and amorphous silica. 
The upper one, a sharp and intense exothermic effect, 
is associated with the formation of y-Al,O, from amor- 
phous Al,O;, The evidence supports the conclusion that 
the formation of y-Al,O; at much higher temperatures in 
the kaolin minerals than in amorphous alumina is due to 
the restraining action of the rigid amorphous silica net- 
work on the crystallization of the alumina. In synthetic 
alumina-silica gels an exothermic effect at the same tem- 
perature and of the same character is observed with crystal- 
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lization of mullite (or of mullite and y-Al,O;) instead of 
+-Al,O;. Apparently the nature of the resultant crystal- 
line phase depends upon the internal structure of the ma- 
terial. R.A.H. 
Thermal expansion of monocrystalline and polycrystal- 
line antimony. Prrer Hipnert. Jour. Research Nat. 
Bur. Stand., 14 (5] 523-44 (1935); R.P. 784. Price 5¢. 
R.A.H. 


X-ray examination of fine structure. W. E. Scum. 
Arch. Tech. Mess., 3 [4] 48-497; [5] 627; [6] 77T; 


4 [7] 947 (1934).—The determination of the lattice 
structure of materials and, by it, of their physical and 
chemical behavior by employing X-ray spectroscopy is 
explained, and crystal systems and apparatus are de- 
scribed. The various methods for detecting interior 
stresses in the material and other crystalline disturbances 
are discussed. 


M.H. 


Amortization, depreciation, obsolescence, and replace- 
ment. Wyman P. Fiske. Trans. Amer. Inst. Chem. 
Engrs., 30, 1-36 (1934).—Accounting concepts applied to 
management and engineering department decisions on the 
economics of the purchase of new equipment are discussed. 
A.P. 
Analysis of dust samples employing X-ray diffraction. 
W. F. Bate anp W. W. Fray. Jour. Ind. Hygiene, 17 
[1] 30-82 (1935).—A method for studying the problem of 
pneumoconiosis and other dust hazards employing X-ray 
diffraction permits a qualitative analysis of dust without 
resorting either to chemical, petrographical, or biological 
methods. E.J.V. 
Annual report of the chief inspector of factories and 
workshops (1933). MerreweTHer. Abstracted in Foun- 
dry Trade Jour., $1 [938] 91-92 (1934).—The report deals 
with silicosis and sandblasting. H.E.S. 
Building material. V. CHarrin. Rev. mat. constr. 
trav. pub., No. 305, pp. 45-46 (1935).—When properly 
agglomerated, pumice shows the following properties and 
advantages as a building material: (1) Lightness; 1 cu. m. 
of “‘graviponce” (building pumice) weighs 600 to 650 kg. 
(2) Sound insulation is 8 times greater than that of clay 
brick. (3) Thermai insulation; the coefficient of con- 
ductivity is 0.20, contrasted with 0.70 of ordinary brick. 
(4) Resistance; the breaking load is 100 kg./sq. cm. It 
is stable tc acids and does not change at high temperatures, 
its low absorption of water makes it resistant to moisture 
and freezing. It can be sawed and nailed like wood. 
M.V.C. 
Colorimetric determination of pu at elevated tempera- 
tures. Water Neumann. Z. anal. Chem., 94 [3-4] 89- 
96 (1933).—Samples of redistilled water were treated with 
various indicator solutions, heated to 98°, and cooled to 
20°; the process was repeated several times. The pg 
was increased from 6.0 to 7.0 on the first heating as a 
result of the elimination of CO, that had been absorbed 
from the air. On cooling, the p, increased to 8.0. On 
further heating to 98°, the , returned to 7.0 and, on 
cooling to 20°, it increased again to 8.0. Jbid., 96 |5-6) 
175-83 (1934).—Sodium chloride solutions of different 
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Annual Survey of American Chemistry. Vol. [X (1934). 
Edited by Clarence J.West. Published for the National 
Research Council by the Reinhold Publishing Corp., 
New York, 1935. 370 pp. Price $4.50. Twenty-nine 
authors contribute twenty-five chapters on the survey of 
American chemistry for 1934. The various fields of 
chemistry, except biochemistry, are covered. The chap- 
ters more closely related to ceramics are (1) theories of 
solution, (4) thermodynamics and thermochemistry, (5) 
colloids, (9) X-ray examination of materials, and (25) 
chemical engineering. A complete bibliography is in- 
cluded at the end of each chapter. H.E.S. 
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Treatment of lime aluminates. J. C. SEAILLEs. 
428,584, May 29, 1935 (Nov. 29, 1933). 


Brit. 


concentrations were treated with suitable indicators, 
repeatedly heated to boiling, and cooled out of contact 
with air containing CO,. There tended to be a decrease in 
the pq values as a result and this decrease was more 
marked as the concentration of the salt was low. With 
pure water a change of 0.96 unit was noted, but with 25% 
sodium chloride there was a loss of only 0.24 unit. The 
results were similar with potassium chloride solutions. 
Ibid. 101 [3-4] 89-101 (1935).—Similar studies were made 
using sodium and potassium sulfate solutions. In the ex- 
periments with sodium sulfate solutions, following the boil- 
ing out of the air and cooling to 20°, on reheating the 
dilute solutions a slight change in color was noticeable in 
the case of the low concentration, but with higher concen- 
trations it was an opposite color change than that observed 
with sodium or potassium chloride solutions. With 
potassium sulfate the results were similar to those obtained 
with sodium or potassium chloride. N. determined that 
the change in color of the boiled solutions of neutral salts 


‘that had been treated with indicators was due to the change 


in ionic products of the water and also the change in 
magnitude of the salt breaking up, both of which are 
dependent on the temperature. From the results of the 
investigation, it was concluded that the decomposition of 
the salt decreases with rising temperatures and at about 
100° it is zero or only a small fraction of the decomposition 
at 20°, a fact which is of practical importance in the 
colorimetric determination of the pq value of different 
salt solutions. Solutions of salts of strong acids with weak 
bases, such as magnesium sulfate, magnesium chloride, 
and calcium chloride, were studied in a similar manner 
and the results are discussed. E.J.V. 
Control of dust in sandblast apparatus. E. A. Vic- 
DORTSCHIK, N. F. SrosHkowa, AND M. A. GoLoscurt- 
SCHOKINA. Gigiena truda i tekhnika bezopasnosti, No. 5, 
pp. 40-46 (1934); Ind. Hygiene Abs., 17 [2] 34-35 (1935). 
—The dust content of the room air was investigated in 
the operation of the principal types of sandblast apparatus 
as to (1) equipment (type of apparatus, ventilation, etc.), 
(2) air pressure in the nozzle, and (3) type and grain 
size of the abrasive. The dust was determined at the same 


1935 


time gravimetrically and with the Owens’ apparatus. 
The effect of ventilation and the dust helmet were also 
tested. The hygienic improvement of the working con- 
ditions was summarized in the following manner: (1) 
Apparatus with stationary nozzles permits the best dust 
removal; apparatus with movable nozzles and without 
individual protection is not permitted. (2) The dust 
helmet with an air inlet which introduces not less than 170 
liters/min. is to be available. The air for this line is not to 
have an unpleasant odor. A spherical air distributor can 
be applied. (3) There must be further investigation as to 
substitution of quartz sand in the sandblast apparatus 
with a metallic abrasive. E.J.V. 
Developments in methods of sampling dust. H. L. 
Green. Presented at Inst. of Mining & Metallurgy, 
London, Nov. 15, 1934; Ind. Hygiene Abs., 17 [2] 34 
(1935).—From a critical study of dust-sampling instru- 
ments in common use, konimeter, jet dust counter, and 
impinger, G. concludes that none gives accurate data con- 
cerning either the number or size of industrial dusts. 
Compared with an “absolute” instrument such as the 
direct-counting ultramicroscope or G.’s settlement cham- 
ber, their efficiencies were 50% or less. As a universal 
instrument, sampling with perfect efficiency over a size 
range from 0.2 to 20u, G. proposes a thermal precipitator 
which deposits the dust sample on two cover glasses in a 
condition suitable for immediate microscopic enumeration 
and measurement. The efficiency is reported to be 100% 
compared with the ultramicroscope. The sampling rate 
is 7 cc./min.; this is obtained by water displacement from 
a reservoir to which the instrument is connected. See also 
Ceram. Abs., 13 [4] 104 (1934). E.J.V. 
Dust-filtering efficiency of the human nose and its 
significance in the causation of silicosis. GuNTHER 
LenMANN. Jour. Ind. Hygiene, 17 [2] 37-40 (1935).—A 
method for determining the dust-retaining power of the 
human nose is described. The filtering efficiency of the 
nose among a varied group of men lay between 10 and 
70%. The systematic study of 426 miners, some of whom 
were silicotic, showed that those with poor nasal filtration 
had far greater susceptibility to silicosis than those 
with good nasal filters. It is suggested, therefore, that 
the dust-retaining capacity of the nose be used as an index 
of the individual's qualification for working in a silicosis- 
producing atmosphere. E.J.V. 
Efficient working of hand-fired boilers. F. J. Mar- 
THEWs. Brit. Clayworker, 44 [517] 42-44 (1935).— 
Faults and effects are discussed in detail. R.A.H. 
Half-way house. Daviw E. Prerce. Trans. Amer. 
Inst. Chem. Engrs., 29, 100-13 (1933).—Between the test 
tube and the full-scale operating plant for a mew process 
is the half-way house, the semi-works. P. believes that 
too little has been recorded in technica] literature on the 
problems of organization, equipment, operating methods, 
economics, etc., here encountered, and presents some 
pointers. A.P, 
Measurement of dust quantities. H. W. GoNesLL. 
Arch. Tech. Mess., 3, 43-44T (1934).—Methods 
for determining the quantity of dust present in the open 
atmosphere or in the air of shop and factory buildings are 
explained and the apparatus is described. The dust is 
determined either by weighing, by counting the dust 
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particles in a unit space or area, or, for dark dusts such as 
soot, by determining the coloring effect. 31 references. 
M.H. 
Research. ArtHuR Pounp. Ailantic Monthly, 155 
{4) 507-15 (1935).—General Electric Co.’s philosophy and 
organization of research are discussed. The future of 
research belongs not to the lone worker but to the informed 
and cohesive group of specialists. A high mortality exists 
among companies that have neglected the scientific 
approach to betterments. Research is the price of con- 
tinued existence for any large industry depending upon 
marketing complicated goods and services. A.P. 
Research organization in the chemical industries. H. 
G. Grom. Stahl & Eisen, 55 [13] 349-53 (1935).—The 
importance of research work applicable to manufacturing 
processes is emphasized. Details are presented regarding 
the large research laboratories of the German I.G. trust 
and of the organization of the work carried on there. 
W.M.C. 
Silicosis among potters. A. Lancetez. Bruxelles- 
Med., pp. 272-82 (Jan. 6); pp. 303-14 (Jan. 13, 1935); 
Ind. Hygiene Abs., 17 [3] 58-59 (1935).—The pottery 
industry in Belgium is described with a detailed account 
of the dust generated. Free silica and sericite were found 
in the samples; the amounts of dust and the size of the 
particles present a definite dust hazard. A medical 
investigation was conducted at 19 factories, during which 
915 workers were clinically examined, in some cases with 
X-rays. No clear signs of any prevalent silicosis were 
detected. It does not appear that “potter's rot’’ is ex- 
pected to occur in these factories as in the English pot- 
teries, Powdered flint, the principal cause of trouble for 
potters, is replaced by coarse sand to separate the ware 
in saggers; possibly the absence of flint accounts for the 
absence of prevalent silicosis. E.J.V. 


BOOKS AND BULLETINS 


Calcuiations of glazes and masses for fine ceramics. 
A. I. Yossevicn anp N. I. Oxun. Edited by A. I. 
Kramarenko. Ukrain. State Pub. House of Light Ind., 
Kiev, 1934. 64 pp. Price 1R 50k. After a short de- 
scription of raw materials used in the fine ceramics, eight 
examples of calculations of materials and masses and four 
examples of calculations of glazes are given. E. I. Orlov’s 
graphical method of calculation of materials, masses, and 
glazes is outlined in detail. The examples are taken from 
actual plant practice. S. I. PerKaL 

Review of literature on effect of breathing dusts with 
special reference to silicosis. D. HARRINGTON AND SARA 
J. Davenport. Bur. Mines Information Circ., No. 6835, 
68 pp. Free. This is the first of a series of circulars in 
which literature on dust diseases is collated, with special 
reference to mining and allied industries. R.A.H. 

Standardized roofing materials. N. N. Gricoriev. 
State Pub. House “Standardization and Rationalization,” 
Moscow, 1934. 48 pp. Price IR 50k. The book em- 
braces 17 official All-Union standards dealing with roofing 
iron, zinc-plated iron, corrugated iron, shale tile, flat 
roofing tile from artificial slate, clay roofing tile, cement- 
sand tile, wood cement, etc. S. I. Perxar 

Standard samples issued or in preparation by the 
National Bureau of Standards. Anon. Supp. to Naz. 
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Bur. Stand. Circ., C398, Feb., 1935. 11 pp. Free. 
Averaged analyses of all samples sold by the Bureau are 
given. R.A.H. 
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Ceramic articles and process of making. NAAMLooze 
VENNOOTSCHAP MAATSCHAPPIJ TOT BEHEER EN EXPLOI- 
TATIE VAN OcTRooIeEN. Brit. 428,329, May 22, 1935 
(April 28, 1933). 

Colored granule. W.H. Acton (R. T. Vanderbilt Co., 
Inc.). U.S. 2,008,849, June 4, 1935 (Sept. 14, 1932). 

Colored granule and method of making. W.H. ALTON 
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(R. T. Vanderbilt Co., Inc.). U. S. 2,003,850, June 4, 
1935 (Dec. 2, 1933). 

Method of artificially coloring roofing granules. S. G. 
Wricat. U. S. 2,004,682, June 11, 1935 (Nov. 20, 1933). 

Vitreous compositions. Soc. ANON. DES MANUFAC- 
TURES DES GLACES ET PRODUITS CHIMIQUES DE ST. 
Gosarn, CHauny, et Crrey (Gaston Delpech and Roger 
Lambert, inventors). Fr. 767,372, July 17, 1934; Chem. 
Abs., 29, 311 (1935).—Magnesian micas, such as phlogo- 
pite and biotite, which are practically unattacked by 
vitreous fluxes, are heated with vitreous fluxes until the 
flux is softened and the mass is compressed in metal molds 
heated to about 400°. 
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